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Table 32 
Subsidence Monitoring Requirements Comparison 

I--
I Frequency I Quarterly Item 10: 

Per EIS 
Table 1-5 

Quarterly during time periods 
when New NM 279 is closed. 
Monthly at sites that indicate 
0.5 inch in any Quarter or 1.0 
linch in a year. Visual survey 

• 

I
conducted quarterly by walking 
both side of Old NM 279 and 
Idocument in letter to POL and 

"GfOUnd-1 i~~~s~~noc~:~~::I~ns ~--i 
I para~eters - I Elevation Change I 

,-,,~,,-- [;~-;;-~g Periods of longer than-

No j 

Monitoring i 

Done ' 

[
'----, .. "- Movemen,tl I 

~
I Duration SH~~t~ is 30 days when New NM 279 is 

closed and Old NM 279 is in 
Re-aligned I, 

!_O~"_~"~"_, __ ,_"""' __ ,_"o_"'''''~'''~,,_"~'''''~oo.,,~.:.:;~,~~"".,,_"""~_~~"~~,~~,~,_~~"'~,J 

Conclusions - The new highway was never closed for extended periods 
and the public is nol required to use Old NM 279, so the letter of the 
ROD was met even though no monitoring took place. 

Recommendations - Periodic inspection of Old NM 279 is 
recommended for subsidence and erosion, 

" (1 to 1111 d Vi b /'{/ I i 0 11 

The Jacobs Environmental Monitoring Plan statcs that blasting to reduce 
higl1\vall slopes will be in "OPTIONAL" work package itcms which 
would be dependent on funding and POL desires. 
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Table 33 
Blast Monitoring Requirements Comparison 

r~-~~· __ ···~~~~E7S-~~~~~~~~~~=~~~_=l~~J:~~~I~~~~~~~:~~~~-==-=~~~.~~=~~':11 
I 

.. IProject Status i 

l
samPling IV1')11 Three

2
lo)OCatlo

l
ns Int' Report No.9, I; 

p . t Variable I age . ne oca Ion April 1990 

~,_~_s east ~eri:_::r_~~OI~~_~_~ll~;~~~~~~~dY 
I Item 10: Each Blast - After USGS 
i Frequency Each Blast Per EIS ase Study IProject Status 
i-' --~~-- -.~--~--- Table 1-5 -----~~- . '--'Report No. 11, 
I 1.) Ground Acceleration J ne 1990 
P t Particle and Measured) and Ground r~ferences a 

, arame ers air blast Particle Velocity 

t~_~r:t~-t~~~;~~i:J .1Cu::;;;~~~~:.~~ __ ~I~~~ __ . ~,~r~.::~d,:_~~:" 
Conclusions - The blasting in the South Paguate Pit was carefully 
monitored and fiJrmal reports were issued. There was a damage 
assessment performed in the Village of Paguate where considerable 
damage was documented. This was followed by inspections of other pit 
highwalls revealing considerable integrity of highwalls and few expected 
safcty issues related to letting the areas erode naturally. The decision by 
POL and BlA was to jClrego further blasting of highwalls, but to visually 
inspect the highwalls jc)r safety issues. 

Recommendations - A field assessment of the highwalls should be made 
to determine the hazard potential, if the walls arc eroding safely or if not 
then if additional fencing or other corrective mcasures are required during 
the erosion process. If significant hazard potential is present, other 
means of slope reduction should be evaluated, such as ripping, or 
alternatively, localized benning or other protective measures may be 
warranted. 

11. SECURITY 

Control (!f minesite access and securi(1' will continue during reclamation and 
monitoring activities. However, security during the monitoring phase will require 
cooperation from Pueblo of Laguna and BIA to prevent livestock grazing on 
revegetated sites. 

This ROD item has no specific requirements to be met. Project Status Reports and 
observations in August 2006 indicate that grazing has not been prevented. While the 
data indicates that the plant uptake of radionuclides and heavy metals are no threat to 
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humans or wildlife, the groundwater concentrations for some contaminants of 
concern are elevated and further study is needed to determine the risk, 

Conclusions - These requiremcnts arc addresscd previously in the report 
Additional sampling is required especially in the open pits and ponded wateL Risk 
assessment may be required before grazing and other uses are allowed, 

Recolllmcndations - Immediate re-sampling of the pit water and ponded water is 
rccommended, Evaluation of the radiological data is rccommended, 

12. RECLAMA nON COMPLEnON 

Reclamation will be cOllsidered complete when revegetated sites reach 90 percent 
of the densi(r,frequency, foliar cover, basal cover, and production of III/disturbed 
reference areas (but not sooner than 10 yearsfo/loJlling seeding). In addition, 
gamma radiatiol1levels must be no greater tfu/Il twice background over tIle entire 
minesite. Outdoor mdon 222 concentrations must be no greater than 3 pCi/I. 
Radon daughter levels (working levdl) in any remaining sllljilcefacilities must 
not exceed 0.03 WL. 

Conclusions - These requircmcnts are addressed previously in the report See 
previous discussions concerning revegetation, gamma radon, radon and radon 
daughter levels in Sections 9 and 10, Alternative methods used to survey vegetation 
indicate the revegetation was successfuL 

Recommcndations - Please refer to previous reeommcndations concerning 
revcgetation, gamma radon, radon and radon daughter levels in Sections 9 and 10, 

13. POST-RECLAMA nON LAND US£~ 

Limited livestock grazing, light manufacturing, (~fJice space, mining and major 
equipment storage will be aI/owed. Specijical()' excluded are habitation and 
farming. 
("Jaekpile Reclamation Project, Final Design Recommendations for BIA Approval", 
May 9, 1990 (pg 2, ,j3), 

"9) Elimination oj'the needfiJrlong-term maintenance olthe site should be re­
examined. Since monitoring m1lst continue in the areas olground water, 
revegetation success, and other environmental concerns, periodic 
in.lpection/repair orany noticeahie erosion problems could be le/i under 
Pueblo o/Iaguna "care-taker" status andfimded/i'om the ground water 
monitoring Although "elimination o/j)(}st-reclamotion maintenance" is one 
orthe goals, situations may arise reqUiring some remedial action which, ir 
perjimned early enough, will help to achieve the desired long-term stability 
Monitoring orthe inevitable livestock grazing and insuring that no/imning or 
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home huildin!!, rakes place on rhe sire isjudged ro require some proacrive 
efliJrl. ,. 

Conclusions ~ Allllon-comp!ial1t and potential~l' nOll-compliant issues need to be 
resolved be!clrc recommendations and discussions concerning long-term use can be 
undertakcn. 

Recommcndations ~ This topic should be diseusscd with POL aftcr all compliance 
issucs have bcen resolved, rccommended sampling and analysis completed, and risk 
assessment determinations have been made. Land use should be restricted, as it 
currently is, until all compliance issues arc resolved, 

V. CONCLUSION AND RECOMMENDATIONS 

,-'--"-'" i-....~~~~~-.-.. ._ ..... BO D Re'l.I~i.t:c m en ts.__ .. 
1}.'.·I'!'r:.B()J':IOMS __ ~_ . ____ ~~ __ ._ ... _ ....... _~~_ .. . 

I 

A. Backfill Lcvels: 
I. Pits will remain as closed basins. Pit bottoms will bc backfilled to at 

I least 10 feet above the Dames and MOOI'C (1983) projcctcd ground watel' 
I l~c~o~·e'1' Icvels as indicated bclow. A schematic diagram is shown in the 
I HdS: 

I Pit: 
.Jackpile 41 

Proposed Minimum Backfill Lcvd: 
5,939 ft. amsl 

I 

North Paguate 20 
Sonth Paguate 34 
South Paguate 35 

5,958 ft. amsl 
5,995 ft. amsl 
6,060 ft. amsl 

h=~'~ci u s;;;~;~-="AIT 111 0 n i((;;:i;~g;;'e II i n st~ll,~i(;~-~;d i ea iC-iE;;;tlk';;l i n i ml;~~ li~l i sh cd---

IJ~r'l~es_\\i'::I:~_a~hievcd,_~_.~~...... . .. _ .. _ .. __ ~ _____ ~~._. ____ .. 
Recommendations - Based on the fact that backflll elevations in all cases met or exceed 

_tI~e_.Illi n i m u~~1J)ro posedh<l~~mllcy..c.Ii s), tb~R () D 0 bLccti\'cJlil.s.~~e n a eh i cved, . 
2. A groundwater recovery level monitoring program will be implemented. 

Additional backfill will be added as nccessal'Y to control ponded water. 
__ .~. The duration of th£.II1 0.!!itoringJl.':!l.gram will b.~.ll..II1.i.llimnm of 10 V£!i.t:s,,_ 
Conclusions - Based on the fact that there is little elevation data where ten years of data 
are required and only one sample of the ponded water, accordingly, this aspect of site 

. .Ec.clilmati()Ilj s C()11Si d ered II o.":q(}'!'p! i a II t v'.itb.th e req u i rem enls,,()L01C R O~ __ ~ __ ... __ _ 
Rccommendations -

• During preparation of this report, OAS madc the recommendation that the two 
wells required by the ROD should be installed in the Jackpile Pit. This was done 
in April 2007 

• Water table elevations should be monitored over a number of years to determine 
if the levels have stabilized, or arc increasing or declining in order to evaluate 

____ whethe}~lhe 1 O-foot.te)()w surface 1~glJirC11.'lentls being met::., _____ _ 
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r---··-·---··-~-----· ... -. .---.----~-.-~.---.---.. -.-.. 
I • Ponded water, wherever found within the pits, should be collected for chemical 
, analysis. 
I These data can then be used to assess the risk of ponded water. The data can thcn be 
I analyzed to determine if the water is groundwater or surface water and whether the 
'I chemical constituents present a threat to wildlife, domestic stock, or humans. As 
, wetland areas arc diverse ecosystems that are widely valued, it may be prudent to leave 
I the North Paguate area as a wetland if the risk analysis so justifies. Ifchcmical analysis 
. indicates an unacceptable risk, then the ROD requirement to add additional jill to low 

areas would bc warranted. 
--~---" .. -~~-~-"---

B. Bacldill Materials: 
Backfill materials will consist of protore, waste dumps Hand J, and excess 
material obtained from waste dump resloping and stream channel clearing. 
These mate"ials will be covered with 3 feet of overburden and 2 feet of 

f--6~1 c i~~~~~;~l~i ~1~;~~T,~II~~;~i~ nl~s a~~~r~ :;e~·; ~1~ ~ l~l~ ~~~~ ~ltl~~~e;;~~~~~si~)Ec·-·----
I ~ubstantial compliance to the ROD. There was suflicient baekJillmaterial in proximity 
I to the pits that Dumps II and J volumes VI ere, in fact, not needed. The cover, slopes, and 

_v.£g.cl~ti()l1()l1.tb£se~"J;;te pi I e_s .. <iPEear l()_ be _"tab Ie. _~_ ....... __ ._ .. _._ ..... _._ ... _ ... _._ ..... ___ _ 
Recommendations - No further activities arc recommended at this time. 
~--~- .---.~---- .. -~.--.-.-.--.-... ,. .-----.. ,.~--. 

C. Stabilization: 
All backfill slopes will be ,'educed to no greater than 3: 1 (horizontal to 
vertical). Surface water control berms will be constructed within pit 
bottoms to reduce erosion and retain soil moisture for plant growth. 
Surface runoff will also be directed to small retention basins in the pit 

l~n_.;f~il~l£,II'I~~~~:~i_~~~~i~~~!:~:~~:lrd~~~:;=~i:~l:~~,~~~~t~,!)~:~:):~~ 
r Conclusions· There appears to be lIoll-compliallce to the lettcr of the ROD 
I requircments in regard to the sloping. But many deviations were approved. It is 

I 
diflicult to detcrmine pile by pile what exactly was done according to the ROD 3: I 
sloping requirement andlor in accordance with the approved changes. In the OAS site 
inspection, therc were no observed problems with thc slope grades. Although there are 
deviations to the ROD, they appear to have met the intent of the ROD. 

Some of the long runs of the terracing do appear to cause chronic blow-outs in SOl11e 
areas due t().the.pres~ure head of water building up along the terrace berm. 
Recommendations - There arc no corrective actions recommended ---... ~.-""".---.~-~~--.-.-.-. ..----".'"".-..... ----."---... ,-.~- ..... "~ .. " .. "--.. ---

2. Pit Berms and Retention Ponds -':-c....c..._;--____ ._ ..... _._ .. _ ... _._. __ ....... _ ..... __ .. 
Conclusions - The pit berms and retention ponds are not believed to be a concern for 
post closure health and environmental risks. I 
---------~-----.. -----. .--~ .. --.~ ... "---------.------~~ 
Recommendations - No 1i,lrther activities are recommcnded. -.--... --.".--~---.. 

D. Post-Reclamation Access: ··--·---·------~·-I 
Human and animal access to pit hottoms will be prevented with the use of 
sheep-proof fencing due to the uncertainties of predicting radionuclide and 

_. ___ heavLII1~t.a!.!lplakeJII.tQ..Qlants (forag£)'-____ ._ .. _.~-~- -~--i 
._C:_o!I~·lusions -There appears to be sub~tantiallloll-compliallce..vvJ~b botll.tbc.Jc.ttera!1d 
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c~ -----.. --. ··--··----··--"--·----"····-·---~·-------l 

i intent of this Rod requirement. The fencing is clearly inadequate to prevent grazing. i 
i Installation of the perimeter fencing was approved in 1989. The perimeter fencing 
1 cannot be removed and should be maintained. At least one more sampling event of 

vegetation and surLlce water for both chemical constituents and radiological levels 
needs to be conducted in the North Paguate pit. Additional baekiilling or permanent 

I 
fence installation at North Paguate may be required based on those sampling events. i 

-~~~-~~.~.~-.-.. ~--- •. ~--.---.. - . ..~.~-~ .. --.--'-'---.~.- '-·----1 
i Recommendations - Additional monitoring and risk assessment is required to I 

I

· determine if there is any potential for impairment to the natural resources (both water i 
and vegetation) that are needed for grazing domestic animals and wildlife. Pit bottoms I 

l need to be t~~lced until a recommended risk ass.~~s~~l£nt is compl~te~_._._ .. ___ ._._~_1 

[2. PIT H1GHWALLS ----_ •... 
I A . .Jackpile Pit Highwall: 

Tlte top I5feet of It iglt wall will be cut to a 45-degree slope. All soil and 
unconsolidilted material at tlte top oftlte h(r;ltwall will be sloped 3:1. 71Ie 

____ ltigllWllll will be scaled t{~J:.enlOl'ell!t!sJoJlebl..::·i:::s.'--__ 
B. Nor·th Paguate Pit Highwall: 

The top 15 feet of highwall will be cut to a 45-dcgree slope. All soil aud 
unconsolidated matcrial at the top of thc highwall will be sloped 3: 1. The 
highwall will be scaled to remove loose debris. Additionally, the highwall 
will be fenced with 6-foot chain link. 

C. South Paguate Pit Highwall: 
The top 15 fect of highwall will be cut to a 45-degrce slope. All soil and 
unconsolidated mater'ial at the top of the highwall will be sloped 3: I. The 

will be fenced with 6-foot chain link. 

--] 

'I highwall will be scaled to remove loose debris. Additionally, the highwall 

Conclusions - This aspect of site reclamation is considcrcd compliant with the desires of 
thc Pucblo of Laguna and the dcviation 11'om the ROD requircments is well substantiated I 
with the results of the blast studics. The Jacobs Environmcntal Monitoring Plan listed 

_.t.bis approach as an optionlhat couldb"based on thc wishc.s~)(lhc Pucblo()[Laguna ... __ l 
Recommendations - A 1icld assessment of thc highwalls and Old Highway 279 should 
bc made periodically to make surc that thc highwalls do not comprise a threat to normal 
Pucblo of Laguna activitics, or if additional fcneing or othcr correctivc mcasurcs are 
rcquired during the crosion proccss. If signitlcant hazard potcntial is prescnt, othcr 
means of slopc reduction should bc evaluated, such as ripping, or altcrnatively, localizcd 
berming or othcr protectivc mcasures may be warranted. Thc south-facing wall at thc 
North Paguate pit also needs to be periodically asscssed to assurc that it is eroding 
suf1iciently to~gyer lhe exp~sc(L~~ckpile Sandstone. as Jllanne.':L.~ ____ «<~_ ...... __ ._«<. __ 

~-~~~~~!~:)(~u~~~ Ii and .J~i11 be-;:~i~-cated to~:ckpile pit a~~:::~I~·.-----~~l 
b. Most dump slopes will be reduced to 3:1 or less and the dump slopes will be I 

contour furrowed; exceptions are noted in Table 1-4 of the FEIS. ;i I 
c. Dnmps which have .Jackpilc Sandstone on their onter surface and any 

.Jackpile Sandstone exposed during resloping will be cover-cd with 3 feet of 
overbur~e'!.and 18 inchc.s.()f topsoil. ___ «< •• __ __~ ___ . __ .~ __ • 
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---d-:- Berm~;,ilii~~ ill;t~lIed on all d~;;;lp-~-;:~st~ to co~ii:~T~;'osi(~~-Alidump top~-l 
will slope slightly away from thcir outcr slopes. Dump slopes will he , 
contoured so their toes are eonvcx to prevcnt formation of major gullics on I 
slopes. 1 

c. Additional surface treatmcnt is outlincd undcr "Rcvcgetation Mcthods" i 
bclo~\'. l!ctailed modifications and trcatmcnts arc prescnted in Table 1-4 of I' 

the 1< EIS. 1--..--...... - __ . __ .____.. _.~_.~ _________ . ______ ~ ______ ". __ .. __ . __ ._". ___ . ___ _ 

I Conclusions - OAS considcrs the non·usc of dumps II and .J (as backfill) to be a non· 
i substantive variance hom the ROD requirements. givcn that the features werc otherwise 

closed in accordance with specii~ed procedures, Issuance of Construction Specifications 
with alternate cover requirements f!'om the ROD, implies an acceptance of those new 
depths by the relevant parties. However, the berming design that was implemented for 
the reclamation did not perform as expected, The areas oj' chronic erosion blow-outs I' 

. ~~ ~~:~ ~1~~~~~~~;~~~~JIi~;~i~~11 p I i a~~~fl~ad ioa~t~~e~:\lel~lali~ ex p~:~~~)r RA ~~ve I s~_1 
Recommendations - An evaluation of the chronic blowout areas. to determine if i 
solutions can be designed to relieve these continuing maintenance problems, is 
rccommcnded. Erosion should be monitorcd with appropriate equipmcnt to determinc if 
radiological safety is a conccrn, lfthc underlying material is non-RAD emitting, the 

.s I 0 12.c,s.I11.il)'t1_c_ilUlI.,\V"-tt .. CJ.. crodc.I~a .. tllra 1.0.':.__ ____ .. _.___ __ .J 

i4-:--I'RO;T(j RE ST()CKl'li:i~s---··"----~-·'·"--·----·-------"--·-·"'-'--" 
I' .......... -.. -~~-....... ---.. -...... -.... ----... --~ ................ ----.--~-.- ...... --... -.--.... --.-
I All protore will be used as backfill material in pit arcas. Backfill will be 
I covered with 3 feet of overburdcn and 2 feet ofTrcs Hcrmanos Sandstone or 
i alluvial mat(,rial. 
f--·· .. -···-'·-----~·--~··~-·---~---·'-··--- ---.----"- .. -------.-------. . .... -------------.. ---.--.-.~ ... ----.. - .. -.,- --.. --... ----- -'-.~----.-. 

I Conclusions· \Vhilc thc Icttcr of the ROD was not met, the rcvised shale barrier depth 
i was mct in all cases tested, The top soil cover was less than the rcviscd 24 inches, but in 
I all cases it was at least 18 inches, The gamma concentration, after placemcnt of the 
, ~!l.::~I:".,.\V-,\s_~~I(~\v_tl1e c~i teri a () f t \Vi~e.tJackg.I:C)~~_lcvels,.___ .. ___ ... ___ ..... __ . ____ ~ ... _ ... _ 

[

Recommendations. Although the covers did not meet the ROD or the reclamation 
specifIcations, the covers appcar to be adcquate for radiation safety concerns. No further j' 
action is recommended. 
---~-"------'--"'---~'-'--'-----".'.'-'.'-""-'---------... -------............... --.------~-.-.. -."-.~.----

--~ .-~-.. --.--.---.•....... - .... --.. -.--... ----~ ..... - .... - .. -.-..... ~ ... - .. --
5. SITE STABILITY AND DRAINAGE 

--~ ._ ............. _ •. 
A. S t rcam§.tability: ._. __ .... __ .~_ .. _~_ ..... _ ....... _____ . ___ ._~~~ ... __ .. ____ ... 

I. All contaminated soils and fill material within 100 feet of the Rio 
Paguate west of its confluence with the Rio Moquino, will be excavated 
and relocated to the open pits. 

Conclusions - The reclamation actions appear to have been compliant with this item of 
the ROD, 
Recommcndations - No further activitics are recommended. ___ . ___ ~_ ...... __ .. __ ~ __ .... _ .. ___ .. _ .. _. ___ .. _ .... _~. :c.:......-=-:: .. _ ........ _._. __ --::-

2. Fot" the Rio Moquino, waste dumps S, T, lJ, N, and N2 will be pullcd 
back 50 feet from the centel"iine of the stream channel. The toes of these 
dumps will be.armored_\\:it.I1.r:ip-rap~ .. __ . ___ . .. __ . __ ...... . 

Conclusions· The material appc'Il"!U!l.llave beeI~ .. E.e.locat.e~.()I"'pulledJ?.fl<:~ and armor,,-d .. ~ 
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[l~le spe~-i fi ~-;;ii;;;l~~;;TthcROD~ndihe allP-;:o ved' chan g e s. I'f;;;-I~,;;;~j~~;~k7w;;s(;;;1--1 
! Design, (Landmark Reclamation/Weston, ".Jackpile Reclamaliol1l'rojecl. Pueblo of I 
i Laguna .. Nell'Mexico. Drafi S))ecial Case Designs ". December I <)<)0) with the approved . 
I changes. reduced the rigor of the original erosion protection. The approved design was I 
I implemented and the letter of the ROD was met. However. the intent of the ROD is not i 

I 
being met because the design was inadequate to prevent erosion of the banks below the ' 
toes of the waste piles. 

Howevcr, significant erosion has taken place in the past 12 years. If erosion continues at 
the same rate, there is serious potential for exposure of waste or contaminatcd soil at the 
toes ofPilcs S, T, U, N. and j\' In vicw of the fact that a Jess rigorous redesign was 
approvcd after the ROD. this unexpectcd erosion is a problem. If the erosion continues, 
waste matcrial will be cxposed crcating the potential risk of human and wildlife 

cx os Ll.~lO-.ll~lk n()\"n.l1<i2'ard s, and~a_~lre<l.t_tCl.02"_~'I~er Clll.a.~ty~_tl~~iClJ'vI Cl.911i1]0:_._ 

I 
Recommcndations - A more thorough inspection and hydraulic analysis and erosion 
study needs to be performed to determine if additional erosion protection is needed 

I along the Rio Moquino above the confluence. A control structure on the Rio Moquino 
~1l()\~_~11(;.Xu~IlI.()o f L<1.£1-111a se_c.t i.CJl2.!llaY..'l1 so be co n si derc~~ _____ ._._. __________ ~ _____ __ 

3. A concrctc drop strnctlll'c will bc constructcd across thc Rio Moquino 
........ _ ......... _ .. _ ....... aJlIl!'o xilt1_a,t£IJ..,'!Q.Q.f,cct a llov e t h e con fl u c!lce ~"itllJl!~I~i()J)>lg~l>l tc: ___ ~. 

Conclusions - Due to the flash flood event that caused the stream crossing to be 
relocated and changed the stream flow conditions, the Rio Moquino drop structure was 

I1(lI()11Jiel:..n~ed ecLIh eLcfc)!:,?~c~mp Ii ance wi th th j s R 0 D_r~9101't'111.':~1l..is.!!()tIlEPJi call1'O:..... 
Rccommcndations -- No further activities arc recommended. -- .. -~--.---.--. . ._--..... _-- ... ..... _._---------_. 
____ !l,._i\,!'~()y(~_H c __ ad c u tti!l~" .. ____ .......... _ .. ____ ~_~~ _____________________ _ 

Arroyos south of waste dnmps I, Y, and Y2, and thc arroyo west of waste 
dumps FD-1 and FD-3 will be armored as shown in thc FEIS Appendix A 
(Fignrc A-B). Other hcadcuts cncountcrcd during rcclamation will also bc 

_______ .. __ s ta b ilizcd.iJ.~!,m .<'!:il~g,.~ __ ~_~ __ ~~. ___ . ___ .... ___ .. __ .... __ .... __ . __ .. _ ... _ .. _ ... ___ . 
Conclusions - Based on OAS field inspection documented in the photograph, field 
conditions changed when the headculting encountered a natural outcropping of 
sandstone. The sandstone impedes further headcutting negating the need for armoring. 
'T'herefore, this.i~~5)1!~cJ.el~d,J..I1()n-substa..I11.L"e v.<U).':l!~c;,c_ji'om the ROD reguirements. 
Rccommcndations -- No further activities arc recommended at this time . 
. --.~---,-"--.... -.. "-~-.-~"--.--~ ----~-.---.-

. __ ~:.J}1.()El<cdDrailla.g~~; _______ .. __ .~ ___ ~ ___ 
L Waste dump.J and protore stockpilcs SI'-17BC and SI'-6-B will be 

removed to unblock ephemeral drainage on the south side of the mine 
site, 

......... --.~--- ... -~.~.--~-.---.. ---------"-::__-~.--__;_O"-~------.----~ ... - .... -.--

Conclusions - While the letter of the ROD was not met with regard to the movement of 
waste dump.l, closing it in place appears to meet the intent orthe ROD and no problems 
have arisen to date by this action. However. this area could be a physical hazard in that 
Ji:\,ests).':~c;ouid bec.'l212C entang.I~.~En the submerged fence, or_ stuck.Ln~h(;]l111CL____ __ _ 
Recommendations - Because the land grant property is in close proximity to the Pueblo 
of Laguna, an ell'ort should be made to jointly maintain the existing dirt banks and 
monitor the ponded water to determine if it presents any chemical or radiological hazard 
for domestic animals or wildlife. After the evaluationll,~s .. becl!.c;omple_ll:cl, a long.-term 
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.. ~._~ ___ ~~_ .. ~ .. _ .. __________ .. ~ .. ___ . ____ .. _____ R([3yxlJl[j)et;.J...,.YiQ!.7 ('()lJml iance AS\:~Y5!l1!l.l.!.{ 

[';-OI~ltiil;-;;laY)~.9~\';~~~:-... --. ___ ===_~=-=--_____ -==--== 
I 2. Two blocked drainages nOI·th of FD-I and F dumps will remain blocked. 
I The remainder of the minesite, excluding open pits, will drain to Rios 
_____ PaKu~!~ll!ld_~oq."Jno. __ ._ ....... ___ . ___ .~~. __ ._._ ... _~ _____ ._.~ 
Conclusions - The lettcr of the ROD has been mct. Howcver. an unforeseen 
circumstance has ariscn in that the ponded water appears to be at least a physical hazard, 
and potentially a chemical and radiation hazard, for the neighboring landowners and the 

1 __ c11lt~ tha~ arc_g.1:azed .()11tl1.'1t lan~_. ____ . __ ~ ____ .. _.. . .~_._ .. _. ______ . 
I Recommcndations - Since grazing livestock have access to the ponded \vater, POL 

should sample the water to determine if it presents any chemical or radiological threat to 
the grazing animals. Additionally, the pond has been in the past, a physical hazard for 

_tb.e domestic_.a~imals..Ille arca !:l£~.~~to be cv~ll1atcd and a IO!lg-tc.r111...~C2I.l1.tiC2I~-"yis~.cL..J 

6. SURFACE FACII=IT-IES/STRuci;ijI~ES----~---------1 
~----... -.-.. ~--.---.--.-.. ------.-.-----.-.. -.----.--·_--_·_-----·-1 

A. Lease No. I: I 
All buildings on Lease No. I (Jackpile lease) will be demolished and 
removed except for the Geology building, miner training center and 
buildings at the old shop and the open pit offices. The land surface (except 
pit highwalls and natural outcrops) will be cleared of radiological material 

I (e.g., .Jaekpile Sandstone) until gamma readings of twice background, or 
.. _. ___ ~e~~ . .aIe achi~yed. Thesell!:eas will then bc grade~_an~ .. .s.c..c..cI.c5!_. __ ... _____ .. 

B. Lease No.4: 
All structlll'es and facilitics associated with the 1'-10 mine and new shop, 
including all buildings, roads, parking lots, sewage systems, power lines and 
poles, will be left in place. All operational and maintenance eqnipment, 
including tools, machincry, and supplies will be rcmoved. All permanent 
structures and land surfaces (except pit highwa\ls and natural outcrops) will 
be cleared of radiological ma terial until gamma readings of twice 
background or less arc achieved. Thcse arcas will then be graded and 
secded. Non-salvageablc contaminated buildings and materials will be 

____ . __ .. _Icm 0 ve~_to t hc...p~t.sJ.<J.~ d is po sa 1,. __ .. _______ . __ . ____ .... _ .. ___ . ___ . __ . __ . ___ .. _ ...... _ 
C. Access Routcs: 

The foul' majol' roads within the mine sitc will be cleared of radiological 
matcrial and left aftcr rcclamation for post mining usc. Thcse acccss routes 
include: I) thc access road from P-IO and the new shop area to State 
Highway 279; 2) the main road throngh thc mine; 3) thc road that passcs 
bctween the honsing area and North Oak Canyon Mesa and then proceeds 
to 1'-10; and, 4) road to .Jackpilc wcIl No.4. All othcr roads (exccpt on lease 

___ . N o._4D~:ilL~~_I:cm 0 vcj,_:IJ1. cse a r:~ll~.2\jI!..!II. cn hc.g!:lltl. cd allj_ sec.<l..<:~, __ . __ _ 
D. Watcr Wells: 

.Jackpile well No.4, thc 1'-10 well, the new shop well, the old shop well, and 
thc 3 wells with associated sheltering structurcs (ncar the housing arca) will 
be left. Thc pumps, riser pipe, wil'ing, and water storage tanks will be 
rcmoved. Wclls established for future monitoring purposes will also be left. 
All wells will be cappcd to prevent dust, soil, and other contaminants from 

_-,e::.:n::.:t ~tllgJh c well yas in g..'...... 
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__ .. _. ______ ... _____ .. _________ .. __ _ .. ___ ~ ____ "-.!lecordgLPecisi(}11 ('ol11/J1 ianet /i'iS.f.S)JJJ.OJl 

--r~-!~~~-~~:~:'~ur wil~:Ieft int:~t. The~:~I~:ur must be ~Ieat"::~~;---'--l 
radiological matedal until gamma readings of twice background or less lIrc 

_____ .lI.c!1 i ev ed '- Th c Q u ir~l() a d inK<!.o c k w ill_~.c_(~em olis!1 ed lI!1.<!..~>l_lI!,,~J(UI!~i~s.:J 
Conclusions - Based on mcmoranda, discussions with M. Sarracino and an OAS field i 
inspection, some features shown which werc anticipated to be kept or salvaged were ' 
found to be of very poor condition. While not in strict compliance with the ROD, the "I 

demolition and disposal of additional facilities in no way impairs the environmental . 
integrity of the project. T'herefore, this is considered a non-substantive variance !i'om i 
ROD.E~~1.Lrement~_________.. _____ ._~ ! 
Reco m men dati 0 n s-=.N 0 flirt h er acti\,it.i es al~...Eecomm Cll~~~, ____ ~. __ .. ___ .... __ ] 

'C~*~:;TtII~-~!:~~ill be -PIUgg~d-aC~~rdingi~; the StateEngiu~~:;s req~li:~~;~-l;t_;:_~I 
A 5-foot surface concrete plug will also be placed in each hole. Any cased holes 
will have the casing cut off at the sUI'face. In addition, a!'cas around drill holes 

I will be seeded. Any explo!'ation roads not wanted by the Pueblo will be I 
~ reclaimed. 
c-;;~ci ;;-s i o-;;s-::h~~I;;;yea~~~ha t happened t~;il;e d rii'} ho·lcs. N-;d~';ITIU) I es ~-~;~f() lmd -'--1

1 by CSM and that work unit was closed out on approval of all three parties. Thercic)rc, 

I 
,tIli~_is..ct)nsid ered a n()ll.:..s11 bsta}}tivY variall.c.cfrt)ll1..tll.cI~ 0 12J:~cJ.lli]'(!II1~I1ts.:...__. __ "" .. _1 
Recollllllendations - No flJrthcr activities are recommended at this time. __ .~~~_ .. _ .. ___ ~.~_""._._, __ ._. ___________ ... ~. ___ .~_~ __ . _______ ._.,._~.,_~_ _ ____ .. " ... _._~~J 

.----.--.~---------.-.---."--.--... ".-.".~----.. ---- ... _._----
8. lJNDERGROUND MODIFICA nONS 
.-"-.-.~.-, .. - ....•.. -".---.-.,, .... -----".----.. ~.------.-----

A. Ventilation Holes: 
Vent holes will be backfilled with waste material (Dakota Sandstone and 
Mancos shale) to within six feet of surface. SUI'face casing will be removed, 
steel SUPPO!'t pins installed in walls of vent holes, and scaled with a six-foot 
concrete plug from backfill to surface. Areas around vent holes will be 
contoured and seeded. 

--:-c;---.. -.-.--~---'-"--... 
Conclusions - It is unclear how the vent holes were closed and there are no records of 
how they were closed. Monthly reports indicated that the vent holes were being closed, 

, and the work unit was closed out on approval of all three parties. Therefore, this is 
I eo!~sidered in compljance with the ROD reqll.ircmcnts. _. _____ ...". ___ ---j 

Recommendations ~ No fbrther activities are recommended at this timc. 
i-'--~-----'-'-' 

B. Adits and Declines: 
A concrete bulkhead will be constructed approximately 680 feet below the 
portal of P-I 0 decline. The decline will be backfilled frolll bulkhead to 
ground surface with Dakota Sandstone and Mancos shale. Sufficient 
material will be placed over the portal to allow for compaction and settling. 
The g!'ound surface above the buried portal will be sloped and then top­
dressed and seeded. The Alpine mine entry will be bulltheaded and 
backfilled. Mine entries not previously plugged by bacltfilling will be Ji 
covered. Additionally, the H-I mine adits will be bulkheaded and backfilled 
and the adits at the P-13 and N.J-4S mines will be backl1lled. 

Conclusions - It is unclear hgv/ the minc.C:Etries w~~. closed. But the worklillits wer~ ... 
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-'--~~"-----""'''''l 

closed out on approval of all three parties. Because all three parties approved an 
alternate closure method, it is presumcd that the intent of the ROD was mct. However, 
thel)(2lc.ll_021lJ',lt:_~l~2sic!~1£e~11a y st ill ex i sl'- ___ ~ _______ . ___ ._._ ....... _ 
Recommendations - Continue to monitor the 1'-10 and I' 2/3 areas for subsidence. 
Closure methods apparently presented some potential' lr a "controlled accident", as was 
stated in the L<ll1.0.mark l~e.clamat~)n rcporll:cl~r:.enc~<l. above:_ ... ______ _ 

---... _ ....... _------_ .. _. 
9. REVEGETATION METHODS '---"---1 

... _--._-------, 
A. Top Dressing: I 

Following final sloping and grading, pit bottoms will be top dressed with 24 
inches, waste dumps with 18 inches, and all other areas within the minesite 
with 12 inches of material composed primarily of Tres Hermanos Sandstone 
(stockpiles lit three locations within the minesite). In order to meet top 
dressing volume requirements for the northel'l1 portion of the minesite, 
additional material may be obtained from a topsoil borrow area in the Rio 
Moquino floodplain comprising 44 acres. For the southel'l1 portion of the 
minesite, additional topsoil borrow material located cast of.1 and H dumps 
may be needed. Following topsoil removal, distnrbed borrow areas will be 

r_---c:c---:::co n t()ll!,,,dl!cl~ti Iizetl.LS££.cI£tI., and J11l11~!1.c..c1~ ______ ....... _._~ . _____ ..... _ .. 
B. Surface Preparation: 

After applying top dressing, areas to be planted will be fertilized, followed 
._-=----Ccby d isj(illgt.o a d.t:IJ.!I)oJ.~ in c h es a n cI .. tl!.~ll_<:..orltoll!'Jllr-,-:()'\\,j n g",,' .'--____ ~. 

C. Seeding and Seed Mixtures: 
Before seeding operations begin, the entire minesite will be fenccd to 
prevcnt livestock grazing. In most situations, seed mixturcs will be plantcd 
with a rangeland drill. Broadcast sceding combined with hydromulching 
may be uscd on inaccessible sites or if determined to be more feasible than 
drilling. For both methods, the seed mixture will consist mainly of native 
plant species possessing qualities compatible with post gl'llzing use and 
adapted to the local environment (Tables 3-10 and 3-11; FE IS). Following 
drill seeding, straw mulch will be applied at about 2 tons pCI' acrc, and 

1 __ :::-.. £.Ij!I!Jl£~<! into place.\~i~~notc!!.ed dis_"_. _~~_ .......... ~ ________ ._.~ ___ ~. 
D. Revegetation Success: 

Using the Community Structure Analysis (CSA) or comparable method, 
plant establishment will be considered successful when rcvegetated sites 
rcach 90 percent of the density, frequency, foliar' cover, basal cover, and 
pr'oduction of undisturbed reference areas (but not sooner than 10 years 
following seeding). Livestock grazing will be prevcnted until 90 percent 
comparability values are met. At the end of the 1 O-year monitoring period, 
if an unsuccessful trend is shown, retreatment may be necessary to achieve 
success cl'itel'ia. In the pit bottoms, vegetation will be sampled annually for 

. ra d i 0 nll~i.<!es a nclJ!£ll_vL~llcta I up ta kc .. _.~~_. _____ .. _.~~._. _____ ... __ . __ 
Conclusions - The Jackpile Reclamation Project post reclamation vegetation monitoring 
program deviated from the requirement of the Record of Decisions. This was due to 
evolution in the methodologies developed, accepted and routinely accepted in the 
seienti[~c~community in determining vegctativc success. The monitoring met the intcll.t .. _ 
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Record o[Decis;ol1 COIrlIJ/iallce AS."i/!SSIlI(!1l1 _.------_ .. _------- -----.. ~-----.--------.---~--_ .. _._--_. __ . __ ._-_ •..•• _. __ ... _-.-.-.... ---.-.-~-... --.. -.-.---...... ---.----.....-~ .. --'-"'-"-"'1 of the ROD in determining vegetation success, in that the mine was very successfully 

rcvegetated based on important vegetation parameters of cover and productivity. The 
revegetation did not meet the strict numerical standards of the ROD. but had vigorous 
and productive plant communities with desirable perennial grasses and shrubs. The 

I condition of post·reclamation vegetation is very good to excellent, and the reclaimed I 
mine has stable and sel1~sustaining diverse ecosystems. and good habitat for local 
wildlife. Trends in vegetation arc stable j~lI' plant diversity and health. 

i item 9-D of the ROD requires pit bottom vegetation be sampled annually for i 
I radiological and heavy metal uptake j()r a l)eriod often years. This was not done. l' ___ ._ .. ___ .~ _. ____________ ::...1 ____________ .. _____ . ______ ,.__ "_ 

Recommendations· Vegetation uptake should continue to be monitored periodically in 
the future, especially in the pit bottoms. it has been suggested that monitoring be 
undertaken the next year and possibly every five years after next year; especially in the 

,pit bottoms an~,iJ:l the .liorthl'_aguate E~tjn pa!~cular:..... ___ ..... . . _____ .. _.~ 

I
ii" ...... -.~---~-.-- .. ----. ··· .. ---· .. -~I 
Ill. MONITORING 

The monitoring period will vary for each paramc.'ter. EXisti.ng monitodng 
activities to be continued will include metcorologic sampling, air particulate 

I sampling, radon sampling (ambicnt), radon exhalation sampling, gamma , 
I survey, soil and vegetation sampling, water monitoring, and subsidence. In i 

mldition, the monitoring program will be expanded to inclnde: radon daughter 
levels (working levels) in any remaining mine buildings, and groundwater 
recovery levels/salt buildnp in the open pits. The groundwater monitoring 
period will be of sufficient duration to detcrmine the stable future water table 
conditions. Refer to Table 1-5 of the FEIS for details of thc monitoring plan as 
desCl'ibcd under the Prefcrred Altel'l1ativc . 

. _........ll.-......'..":!.eteol'(jlogic ____ ...... _____ .. __ .. __ .. ________ ._ .. __ ._._ .. ____ ........ __ ._ 
Conclusions· Meteorologic monitoring was reportedly conducted during reclamation. 
There is, however, no data for monitoring conducted during that time. Meteorologic 
monitoring data was collected during reclamation as was appropriate. However, 
recurring data collection equipment problems resulted in discontinuous data collecting 
during the post-reclamation period. At least two different monitoring equipment 
suppliers wcre tried, but the power supply problems and problems with livestock 

. .cl.~.slroying the~guiJ"l.l."lent continued. ___ -;--;- _______ ...... ___ .. _ 
Recommendations -.. No further activities arc recommended. 
I----~-·--~---.. -.. ---·- .~- .---~--

IcOI~~lut::~:~I{;~eu:;11scontI:;cting c)jljc~;:CC()) anijpLlebl~;f Laguna-;:cportedlY--·1 

I agreed that i: had been adequately demonstrated that the goals and objectives of the I 
. monJt()!111£ j~.1.'lEtlon had been met and agreed to dlscoJ~lInue t.b.(;.JlartIelliate samplIng. . ..... 

Rccommendations - No fllIther activities arc recommended . . - ..... ~ .. ---... -.-~---.-.. ==:...-- ..... -. 
c. Ambient Radon 

Conclusions· All recorded radon gas measurements were consistently below the limit 
of 3.5 pCi/L set by the ROD. Because of the consistently low measurements it was 
mutually agreed to phase 0ll!..ti1i.s reg.~iremenl: ____ .. ... ____ ... ____ . ____ . __ . 
Recommendations .- No further activities are recommended. _____ . ____ .~._ ..... ____ ._ .. __ ..... =c........_ _. _____ ..... 

. <1, Radon DaIlghter !~e\'els ... __ . __ . __ .... _ ... ____ . ___ ._. __ 
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----------'~___:_c---__: i Conclnsions -- No records of radon daughter levcl monitoring in remaining mine 1 
I buildings were located. A radon daughter limit ofO.03WL working level was the 

I
, specified threshold for this parameter. This is p()tel1tial~l' lIolI·compliant with th,e R, on. 
, However. the buildings were reportedly razed at the start of reclamation. Therefore. 
,cO!llP I i ~~~~ c 0 ul.c!~~J1.av e ~een con d\J(;~(;li.cl~:.e,xJ?ec t e~ ______ ._, _____ ., __ ~,_,_ 
Recommendations .- It is not expected, but if any of the remaining mine buildings have l 
residual Uranium series contaminants (U, Ra 226) and the air in the buildings is II 

rela~ivel.Y stale, monitoring is advised prior to exten~ed,oCCUP.'l.ncL: ________ '_'_~_"'j 
c. Radon Exhalation ----------- ==:.::...'C""'----c-- -,--.. ------.----~--------------~---.. 

I 
Conclusions - This monitoring requirement was eliminated by design at the time of 

I monitoring program development, so while the letter of the ROD was not met, the 
I elimination of this monitoring item was authorized vvhen the monitoring program was 
i adopted. 
1"I~~com;~~~-dations-:::-N 0 further acti vi t i e~";;:e;:ec~;'lnmended. 
__ -=-~L~;llllll~l~S--;;-;~~ey---==~=~==-=-~==---==--=~-=---===----==-=-===~:] 
Conclusions -- Based on this radiological measurement review, the following I 
conclusions can be drawn: I 

• Gamma radiation monitoring levels wcre consistently below the 28 I-IR/hr 
requirement, or lower, and a continuous monitoring program was not warranted. 

• The gamma radiation monitoring requirement stated that a ground survey, plus a 
final aerial survey, was to be conductcd. The monitoring was to be conducted 
bcf(lre seeding and after reclamation was completed. Monitoring was conducted 
before seeding. but the final aerial survey was not perfrmncd. 

• )t is recommcnded that a final ground survey, or final aerial survcy, be 
conducted. especially on the access roads, pit bottoms and former protore piles 
sitcs to verifv that these areas meet the 28 I-IR/hr requirement. _. __ ._---_._-- '" _._-----, ... _-_._--".",,,,-_ ... ,,. __ ._ .. '-------_._-----------~.--. -.-----.-.---.. -.--~--.-----.--.. -.-

Recommendations - Based on these conclusions, the J(lllowing recommendations can 
be made: 

• Gamma radiationlcvels should be checked at leas! one more time to veriJy that 
rcclaimed arcas arc meeting the standard 01'28 iJR/hr. 

• The reclaimed mine can be released Ji'om any requirement for radon gas 
measurements, and should present no hazards for human health. 

• The results of the process and sampling during the current and previous radiation 
monitoring should be reviewed. 

Gamma radiation levels on thc access roads. P, it bottoms and former protore pile sites I 
should be checked at least one more time. and in the future if the topography 
changes, to veEiJ),,tI1~~~11C~s~aE"<lsl12<:'_et_tbe 2 8 _iJ IVbr:J~cq u.[l:~,rJ~~~c----~-------i 

I_==~=~}fhr~;~i==~==-=-_======~=~_~. i 
1 ______ 2)..J~di(~~Cl.gi,<:!lI"'--~nd ]Ieavy Metals _~__ __ 

I''(S; n d~ ~ i 0 ~:~ Ii~~ ~(~Psoij: racti 0 1;;gi~;il~;~;j-~~clajs-~l~~;;litC;;:;ng re(] II i rem en ts oj~th e j~()D 
11a vc.becl1I11"tcTb,,-~~J~ i I d lljl_ and i mJ?aclJQ.gr,!;'.il1gJ1.~_ n (l,lJ)..e.eE..l~~eL ____ .. _____ , _____ J 

Rccommcndations - The lack of salt monitoring represents nOll-compliance with the J' 
ROD requirements. however, the presence of well established vegetation would appear 
.~().il1dieate that salt buildll)2..i"--ll.ll,l_ocCL~rri_ng. It is recommended that the pit bottom soils_ 
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~.----.-------.-------.------.. -~".--.---.----.-... -----'- ._- .• ,-----"------_. 

1.----" . ..-... -----.. -- -~----- ---. -.--~ 

I be analyzed for salt build up, and in the future if it appears that salt buildup is occurring. 

I=--=I~. -'Rad iO~lI£l}<!c a~~d·ii£avy:\1.~~I-UPta I~-;:i;~t;; V£gct~I~;·-':=-=·====. 
Metals 

.------~--... -------.--~.-.--"-------.. -_._---,---_._- - .. _--
Radionuclidcs ---_ ... _ .• _ ..... - .• _-_. __ ..• _ .. __ ._ •... _-... _ .. --.. _ .. --:--- ....... _ •. _.-

Conclusions· The Jackpile Reclamation Project vegetation uptake-monitoring program 
I deviated ii·om the requiremcnt of the ROD in that heavy metals and radionuclides were 
i not measured for ten consecutive years after reclamation was completed. Vegetation 
I 

had low levels of metal and radionuelide uptake based on sampling and laboratory 
analysis. It is believed that vegetation growing on the reclaimed mine presents a I 
minimal potential for hazards to domestic livestock or human health due to the low or 
~t:111a leo ncen tra~ic)11!3~I11':Olil.l sand radi on ucl i des: ______ .... ___ . ____ . ____ . __ j 
Rl'commendatiolls - As previously mentioned in ROD Item 9, it has been I 
recoml11ended that uptake monitoring be undertaken next year and possibly on tlve-year 
JI~t,:r_v_a_1 s_t_h_e_reiJftc_r_i 1_1 tl~~J1it. bo_t_tOJ11 s .. arlcL_pa_I~_i c_u I_a_r l_y _i nlll':.1\' ort_h_I~lguateJ) i 1. __ _ 

1 __ L.YY.a!.<'f..Q~!lIli!y_. ______ . ___ .. _____ .. ____ . __ . __ .. _._ ... 
I Conclusions - Based on this review it is concluded that the intent of the ROD was met 
I for water quality sampling, but there are some rather large data gaps. Conclusions 

cannot be drawn as to environmental impacts and long term health risks associated with 
water quality at the closed mine. The results of the radiological analyses of the 
monitoring well, surface water and particularly the pit wells, indicated inconsistencies in 
the data which should be resolved. The results of some of the pit well samples indicate 
levels that need to be evaluated and confirmed as soon as possible. 

The four data gaps I) the depth to water measurements were reportedly recorded in 
! order to calculate the volume of water to he purged prior to sampling of the wells, but 
I the record oftbose depths was incomplete, 2) thc .lackpilc pit wells were not installed , 
I until 2007, 3) the ponded water was not samplcd and analyzed until 2007 (ponds were 

not anticipated during reclamation; they appeared in the latter half orthe reclamation 
monitoring), and 4) a downgradient boundary well in the Jackpile Sandstone was not 
installed (the Jackpile Sandstone is reportedly not present at the boundary), collectively I 

.I:'Opresen t a.n2,aj (~d~\'ia.ti()IUlOJ11tl~ R (}Q.,t11~.i s thCl:<:l()E~,~ l1.col1l1J.litI/IL ___ --i 
Recommendations - Based on these observations, the following recommendations can I 
be made: 

1. Continue sampling Jackpile pit wells, and install a discretionary well(s). 
2. Install a discretionary well near the downgradient boundary. The location(s) of 

any discretionary well(s) should be selected in order to assess downgradient 
groundwater conditions. Two areas that could be considered for this purpose are 
1) upgradient [rom the Rio San Jose and 2) at the Mesita Dam. The 
downgradient monitoring wclls(s) should be constructed so that the screened 
interval allows for both environmental compliance monitoring, as well as water 
table elevation measurements. The existing monitoring wells MW-5 and MW-6 
were apparently screened in the bottom 10 feet for water level measurement 
purposes only. 

3. Continue sampling ponded water within pits. 
4. Sample the ponded water at the north end of the site outside the Jackpile pit at 

_...-CI",e.ast one more time. This J:l.ond cxtcnd.s,.()l1to th<::.tr();;,t)ands to ll'l~.north wher~ ... ..J 
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'/ockpi!r:-PogU{lfe Uronillll1 j\1ine 
~.~ __ .J~ (cord 0 {De (jjJQ?L.[{!LUP! icB!~e As!): eS!Yl.l.1f.ll! 

1
~~~5~~.~·· domestic cattlc graze.~cfE~e pond ca~scs waste p~iTcst;~be s;t~;:;;ted mid couldl~acf~l 

to the release of contaminants hom the waste pile. ' 
Monitoring should continue for all the wells and surface waters until a risk 
asscssmcnt has been complcted. Continucd monitoring of surface water may be 

I necessary to protect f()V;1 and animals. Parameters which should be monitored 

'
I include Jicld parameters, major cations and anions, manganese, total dissolved 

solids, arsenic, fluoride. lead. gross alpha, radium 226, uranium (total), gross bcta 
and 1'0-210. At that time sample locations can be further evaluated to determine 
if the monitoring can be further limited. 

6. Water usage should be prohibited pending the results of additional sampling 
activities, QA/QC of previous lab results and the findings of the proposed Risk 
Assessment. 

7. With the completion of sampling, data should be evaluated as to its accuracy. 
The laboratories should be required to perform cation-anion balances and if not 
within acceptable ranges, the samples should be redone. 

8. A Quality Control/Quality Assurance analysis of all general chemistry, chemical 
and radiological reports and results needs to be conducted to evaluate the 
sampling procedures and analytical results. This should be f(111owcd by re­
sampling of the water. 

9. A risk assessment should be performed to determine the potential hazards and 
risks of the high levels of gross alpha, radium 226, and uranium in most samples, 
especially in wells in Jill material and areas of public access. A risk assessment 
is needed prior to Resource and Land Use planning for the mine site. 

10. With both surface watcr and groundwater samples showing some level of 
contamination, an evaluation should be made to detcrmine if any contaminants 
have migrated beyond the compliance boundary. A compliancc boundary must 
llrst be established. I 

---~----.. --.-~-~----.-.-.----------~ .... " ... _. ______ ._, .. _ .. ___ "_~-------.-.. -.. -.---------.-.. ~ ... ~--.. -.-.-.---.-.I 

)..- Subsidence 
Conclusions - The new highway was never closed f(lr extended periods and the public 

, is I/ot required to use Old NM 279, so the letter of the ROD was met even though no 
1~1Sll1itoring tookJ11ace. _~ __ ._~ _______ ~~~ __ ~~_._ _~_~~ __ ~~~ __ ~_. __ _ 
I Recommendation - Periodic inspection of Old NM 279 is recommended f()]~ subsidence 

I and erosion. ____ .~~._~~ __ ~~._._. . .. ~ __ .~._.~_~_~_~~~_ 
L. ';- Ground Vibration 

Conclusions - The blasting in the South Paguate Pit was carefully monitored and formal 
reports were issued. There was a damage assessment performed in the Village of 
Paguate where considerable damage was documented. This was followed by inspections 
of other pit highwalls revealing considerable integrity of highwalls and few expected 
safety issues related to letting the areas erode naturally. The decision by POL and BIA 
was to forego further blasting of highwalls, but to visually inspect the highwalls for 
safety issues. 
'~-~-~'--'~'-'---~--~---~--~----~~-~--~--'~~~~--~~-~-'~-

Recommendations - A field assessment of the highwalls should be made to determine 
the hazard potential, if the walls arc eroding safely or if not then if additional fencing or 
other corrective measurcs are required during the erosion process. If significant hazard 
potential is present, other means of slope reduction should be evaluated, such as ripping, 
or alternatively, loc;aJized benDing or other ]lroJ~tive_.1.12.(;asures may be~.'lrrant,=,-d_. ____ . 
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.!ackpile-Paguate {)r(llliwl1 ,Him! 
__ ~ _____ ._~ ___ ._ ••• 'M" ••• _ •••• _ •••. _ ••• _ __ ••• __ • ______ ~~ _____ ~ ____ j3:J:Jl[fi_Sd' Dl{.c is iOJLCJJIlJjJI i arlce.LilSl'ss !lJQJJ 

i-ILIrfc!j R(t~______:==-_:========-_=-===_-----------------== 
'I' Control of minesite access and security will continue dUl'ing reclamation and i 

monitoring activities. HOVl'cvcr, security during the monitoring phase will I 
Il rcqu.irc cooperation fron.l Pueblo of Laguna and BIA to prevent liycstock I 

"razm<> on revcgctatcd sites. ___ b_~._"_n...::._._._.__ _ ____ .. _ ... _ .......... __ .. _... _.~~ ___ ._. __ ~ _______ ._. __ ... __ 

I Conclusions -- These requirements are addressed previously in the report. Additional 
sampling is required especially in the open pits and ponded water. Risk assessment may 
be reeJ.LI! red b_'o:0 regt:<izi 11~Land 0 t h ~~e"-al·c:ll!I~~e(I_. __________ . ________ .. _. __ 
Recommendations - Immediate re-sampling of the pit water and ponded water is I 
reeo J11m~ll.iJ_ed. E v al ua t i on 0 f the rad io log i cal data is rec 0!2:I!1.1c:n d.c:.iJ,: .. _._._. ____ .,. ______ ......J 

12. RECLAMATION COMPLETION ------ -..... ------------.. ----- '----:c-----:- --......... -... -, -~~-I 

Reclamation will be considered complete when revegetatcd sites reaeh 90 
perccnt of the density, freqnency, foliar cover, basal cover, and production of 
undisturbed reference areas (but not sooner than 10 years following seeding). 
In addition, gamma radiation levels must he no greater than twice background 
over the entire mine site. Outdoor radon 222 concentrations must be no g!'Cater 
than 3 pCi/1. Radon daughter levels (working levels) in any remaining surface 
facilities must not exceed 0.03WL. 

-;-;-~---;--

Conclusions - These requiremcnts are addressed previously in the report. See previous 
discussions concerning revegetation. gamma radon, radon and radon daughter levels in 
Sections <) and 10. Alternative methods used to survey vegetation indicate the 

rcve g_'o:l<lti()I~.\\'1];;_SlJ.c_'o:~S.sl'LIG. ___________________ ._._. ___ .. ____ .... _ .. _,_._. __ .. _ ..... _. ____ ... 
Recolllmendations - Please refer to previous recommendations concerning 

_!:.c,\.'e g eta t i 0 nLl:'2.~~I11llI:~<l.ol~:Jad on at.1..d.,Iad(lI.1.da ':'.(iI.t!<ct~1 evel sin S eet i 0 ns.2, andlC_l. ___ .. _. 

113. p6Sr:I{I~ciAM Afl()N-i"ANI)-USES-~-------·-·----·· .. -.. -- .. ·' .. ·--· .. ---·---.. · .. --·-1 
[
- .. ----.. -...-... -.-.-.--------.-------.. ,-.. --.-------------_ .. _·_-_ .. _ .. ·_ .. ·_---_··_-----------_·----·1 

Limited livestock grazing, light manufacturing, office space, mining and major i 
equipment storage will be allowed. Specifically excluded ~lI'e habitation and I 

'C"_[l\I'm i!l& __ .. ___ . _________ ... __ .... ,_. ____ .. __ .__ _ ___ . ___ ._._. ___ . __ . _____ oj 
Conclusions -. All non-compliant and potentially llo11-compliallt issues need to be "' 
resolved bcf~lI'e recomn_1cndations and discussions concerning long-term usc can be 
undertaken. 

".-.~""-.--,-.~----.-~--------.--.. ----------
Recommendations - This topic should be discusscd with POL alicr all complianec 
issues have been resolved, rccommended sampling and analysis completed. and risk j 
asscssment determinations have been made. Land usc should be restricted, as it 
eurr~ntly is. ~mtil all compliance issLle.s~re_l:~~ol\'ec!,.___ _ ... ____________ _ 
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TABLE A-1 Jackpile-Paquate Uranium Mine ROD Requirements, Assumed Resources and Actual References 

Assumed Actual Confirmin 
ROD Requirement Veri Resources Available Action References 

1 Pit Bottoms 

Backfill to 10 feet above gw Verify meeting elevations 
FEIS, App A. Fig. A-1 

Compare GW elevation to Fig 
Looking for GW elevation data in 

Proposed backfill elevations for pit wells from post closure 
1A Backfill Levels 

recovery levis proposed in FE IS 
4 pits 

A-1 , check for> 1 0 feet 
monitoring 

Check Actual GW recovery Before and After backfill Compare survey data to gw + Have surveyed ground 
elevations elevation survey data elevation data elevations at pit wells 

Remediation Report 
Document activites referenced 
in Remed. Report No Remediation Reports Generated 

Connnn no open water from 
No open water from recent aerials, 

Aerial Photos but Open Water in All Pits during 
recent aerials 

summer 2006 
Backfill Materials: protore, 

Verify acceptable fill material, 
Work Unit 2E1- Movement of 

waste dump H&J, additional Remediation Report - Backfill Document activites referenced Backfill Materia! (Closed NP 3/91, 
waste dump and stream 

cover material, and depths 
and Cover in Remed. Report SP 12/91 & J P betw 3/92 and 

18 Backfill Materials channel clearing/sloping. 
used 

12/94) 

Compare Volumes removed at 

Cover Material - 3 feet 
dumps/other places and Work Unit 2E3- Cover Placement 

overburden and 2 feet topsoil 
Aerial Photos volumes placed in pit (closed JP 4/93-6/96, NP 4/91 -

according to remediation 12/92 & 8191 - 3/92) 

documents 
Trench or Corin Logs Review trenchin /coring logs Confirmation Borin Grids 

< 3:1 slopes Verify Slopes Remediation Report 
Document activites referenced 

1C Stabilization in Remed. Report No Remediation Reports Generated 
surface water control berms Check surface water control Inspect Site - look for erosion 
surface runoff to small Inspect for erosion, 

Photo document site retention basin subsidence.veo. cover etc. Work Unit 2E2 - Closed 9/91-6/95 

shaping, contouring, reseeding 

Sheep -proof fencing of pit 
Jackp!le Work Unit 2S5J02 closed 12/91 

10 Fencing bottoms 
N PaQuate Work Unit 2S5N02 closed 12/91 

S. Paguate Work Unit 2S5S02 closed 12/91 
Construct Permanent Fencing Work Unit 2S5J09 Active 6/95 last 
AJI Areas monthly report) 
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Assumed Actual Confirmin 

ROD Requirement Veri Resources Available Action References 

2 Pit Highwalls 

Cut top 15' highwal! to slope of 
Verify slopes FEIS, App. A, Fig. A~7 Compare to planning diagram 

Work. Unit 2E5J01- No Charqes 2A Jackpile 45 deqrees 
Soil and unconsolidate material 

verify loose material removal Remediation Report 
Document activites referenced 

to slope to 3:1 in Remed, Reoort No Remediation Report 
Scale remaining to remove 

Inspect and photograph site 
loose debris Work Unit 2E5J02 - No Charqes 

Fence Highwal! with 6 foot Work Unit 2S5J02 closed 12/91; 
chain link BUT No visible hiohwall fencinq 

Cut top 15' highwaU to slope of 
Work Unit 2E5N01 closed 12/91; 

Verify slopes FEIS, App. A. Fig. A-7 Compare to Planning diagram BUT no highwa!l work done in this 

28 North PaQuate 
45 degrees 

hiahwal! area 
Soil and unconsolidate material 

verify loose material removal Remediation Report 
Document activites referenced 

to slooe to 3:1 in Remed. Reoort No Remediation Reoort 

Scale remaining to remove 
Work Unit 2E5N02 - closed 12/91: 

loose debris 
Inspect and photograph site BUT no work done in this highwal! 

area 

Fence Highwal! with 6 foot 
Work Unit 2S5N02 closed 12/91; 

- chain link 
verify fence BUT No work done in this highwaU 

area 
Cut top 15' highwal1 to slope of 

Verify slopes FEIS, App. A, Fig. A-7 Compare to Planning diagram 
2C South Paquate 45 deqrees Work Unit 2E5S01- closed 12f91 

Soil and unconsolidate materia! 
verify loose materia! removal Remediation Report 

Document activites referenced 
to slope to 3:1 in Remed. Renort No Remediation Reoort 
Scale remaining to remove 

Inspect and photograph site 
loose debris Work Unit 2E5S02 - closed 12/91 
Fence Highwall with 6 foot 

verify fence 
'--- chain link .... _____ .. _. ___ ... ___ . _____ L Work Unit 255502 closed 12/91 

3 Waste Dumps 

Relocate to Jackpile for fill 
Document activites referenced 

H &J remediation report in Remed. Report Work Unit 2E1~¥- and 2E2---

Slope to 3:1; exceptions in 
verify slopes FE!S Table 1-4, App. A Fig A~9 Inspect and photograph site 

Relates to moving waste stockpiles, 
Table 1-4 cutting and grading 

Compare Volumes removed at 
Exposed Jackpile Sandstone~ dumps/other places and 
covered by 3 feet overburden verify cover Cores or trenching logs volumes placed in pit Check for variation authorization 
and 18 inches topsoil according to remediation 

documents 
Without Jackpile Sandstone -

Aerial Photos 
cover with 18 inches topsoil 
Contour per instructions Maps of Dumps Work Unit 2T2---
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Assumed Actual Confirmin 
ROD ReQuirement Veri Resources Available Action References 

4 Protore Stockpiles 

Work Unit 2E2J04 
. 

Work Unit 2E1--
AI! protore wi!! be used as Document activites referenced 
backfill material in pit areas Maps in Remed. Report No Remediation Report 

Aerial Photos Inspect and photoqraph site 

Backfill will be covered with 3 
Compare Volumes removed at 

feet of overburden and 2 feet 
dumps/other places and 

of TH Sandstone or alluvial 
Cores or trench logs volumes placed in pit 

material 
according to remediation 
documents 

5 Site Stability and Drainage 

Work Unit 2E6N01A 
Remove contaminated and fill 
material within 100 feet of Rio 

Document activites referenced 
5A Stream Stability Paguate west of confluence Verify Removal Remediation Report 

in Remed. Report 
with Rio Moquino and place in 
I pits. 
On the Rio Moquino, pits S,T, 

Compare Volumes removed at 
U, Nand N2 will be pulled back 

dumps/other places and 
50 feetfrom centerline stream Verify channel cleared and 

Maps volumes placed in pit 
channel. Toes of these dump riprap 

according to remediation 
areas wHl be armored with 
riprap documents 

Construct concrete drop 
Verify drop structure 

structure on Rio M. 400 feet 
construction 

Aerial Photos Inspect and photograph site 
above confluence with Rio P. Work Unit 2S5J02A 
Arroyos south of dumps I,y 
and Y2 and arroyo west of 

Maps, Aerial Photos, 
58 Arroyo Headcutting dumps FD-1 and FD-3 win be Verify armoring Inspect and photograph site Headcutting ceased when a 

armored as shown in 
Remediation Report 

sandstone outcropping was 
FEIS,App.A,A-13 encountered, no need for this work. 

Othere headcuts encountered 
Document activites referenced 

during rectamation will be FEIS, App.A, A-13 
in Remed. Report 

stabilized by armoring 

Remove dump J and protore 
stockpiles SP-17BC and SP-6~ 

Maps, Aerial Photos, 
5C Blocked Drainages B wi!! be removed to unblock Verify removals Inspect and photograph site 

ephemeral drainage on south 
Remediation Report 

. side of mine site. Work Unit 2E1 J04 
Two blocked drainages north 0 

Document activites referenced Observed that Drainages remain 
FO-1 and F dumps will remain 

in Remed. Report Blocked 
blocked 
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Assumed Actual Confirmin 
ROD Reauirement Veri Resources Available Action References 

6 Surface FacilitiesiStructures 

N. Paguate Work Unit 2S3N01 
closed 2f90 

Demolish aU buildings except: 

6A Lease NO.1 (Jackpile Lease) 
geo!ogy bldg, miner training 

Verify demolltionm 
Maps. Aerial Photos, 

Inspect and photograph site 
Jackpile Work Unit 2S3J01- activity 

center and buildings at Old Remediation Report 2/90 thru 12/90 no closure date 
Shop and Open Pit offices. 

The land surfaces (except pit 
highwalls and natural outcrops) 

Document activites referenced 
wi!! be cleared of radiological Verify gamma levels Review gamma screening 

in Remed. Report 
materia! to < 2X background 

Iqamma 
Grade and seed these areas Verify reveQetation 
AU facilities and structurtes at 

Maps, Aerial Photos, 
South Paguate Work Unit 2S3S01 

68 Lease No.4 P-10 Mine and New Shop will Inspect and photograph site active 8189 thru 10/91 no closure 
remain 

Remediation Report 
date 

, 

O&M Equipment wlll be 
Verify removal Review gamma screening 

Document activites referenced I 

removed in Remed. Report I . 

Permanenet structures and 
land surtaces (except pit 
highwalls and natura! outcrops) 

Verify gamma levels 
will be cleared of radiological 
material to < 2X background 
qamma 
Grade and seed these areas Verify reve etation 
Non salvageable buildings will 
be demolished and placed 
inpits 
Four major roads within mine 

Maps, Aerial Photos. 
6C Access Routes site will be cleared of Verify contamination removal Inspect and photograph site Construction Work Units: 2S5 - no 

radioloqical materia! 
Remediation Report 

activity 

All other roads (except Lease 
Document activites referenced 

Kept only roads necessary for 
No.4) wi!! be be removed, Verify removal and reveg. Gamma screening 

in Remed. Report 
monitoring and maintenance 

graded and seeded. activities. 

JackpiJe No.4 well, P-10 We!!, 
New Shop We!! and 3 welJs 
near housing areas and their 

6D Water Wells 
sheltering wi!! be left. All wens Verify the well locations and 

Inspect and photograph site will be __ ?_ to prevent protections No work units, MS related what 
dust,soil and other wells were dismantled and what 
contaminant from entering well appertenances were left at each 
casing .. site. 

Pumps, risers, wiring and verify removal of these Document activites referenced 
storage tanks will be removed features in Remed. Report 

Monitoring wells wi!! remain. 
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The rails spur will be left intact 
Verify railway contamination Maps, Aerial Photos, Visual indicate remins, no specific 

6E Rail Spur but cleared of radiological 
levels Remediation Report 

Inspect and photograph site 
work unit. 

material to < 2X gamma 

Qurk loadeing dock wi!! be 
Document activites referenced Visual indicated removed, No 

~~_~~_I_iS_~~_d and disposed of in lverify removal and disposal Gamma screening 
in Remed. Report specific work unit. 

the p!t~._ ---

7 Drilling Holes 

All drill holes wi!! be plugged 
Maps, Aerial Photos, 

according to the State Verify well closures Inspect and photograph site Work Unit 2S1S05 closed 3/90 
EnQineer's requirements 

Remediation Report 

5 foot concrete plug at surface 
Document activites referenced 

and cut flush to surface, 
in Remed. Report 

reseeded I 

Unwanted access roads wi!! be Verify removals and Pueblo 
removed wishes 

8 Underground Modifications 

8A Ventilation Holes Closed per instructions Verify Closures 
Maps, Aerial Photos, 

inspect and photograph site Work Unit 2S1S04 closed 3/92 
Remediation Report 

Document activltes referenced 
in Remed. Report 

P-10 will have a concrete 
bulkhead constructed 690 feet 
below portal. It wi!! be 

Maps, Aerial Photos, 
86 Adits and Declines backfilled from bulkhead to Verify Closure Inspect and photograph site Work Unit 2S1S02 closed 2/92 

Groundsurface with Dakota 
Remediation Report 

Sandstone and Mancos Shale. 
It wi!! be sloped and seeded 

Alpine Mine Entry wi!! be 
Verify Closure 

Maps, Aerial Photos, Document activites referenced 
No work unit applied to Alpine 

bulkheaded and backfilled. Remediation Report in Remed. Report 
H-1 Mine adits will be 

Verify Closure 
Maps, Aerial Photos, 

Work Unit 2S1S03 closed 2/90 
bulkheaded and backfilled Remediation Report 
P-13 and NJ-45 Mine Adits will 

Verify Closure 
Maps, Aerial Photos, Work Unit 2S1S01 closed 12/91 

be backfilled Remediation Report 
Minre entries not previously 
plugged by backfilling wiU be 
covered. 

Adit PW-2/3 Work Unit 2S1N01 closed 3/90 
JP-PS-46 Enntries Work. Unit 2S1J02 no activity 
JP-SS-50 Entries Work Unit 2S1J01 no activity 



05000100

9 Revegetative Methods 

9A Top Dressing 
98 Surface Preparation 

9C Seeding and Seed Mixtures 

9D Revegetation Success 

10 Monitoring 

Monitoring Plan 

11 Remediation (;Qmpietion 

Vegetation 

Gamma Radiation 

Outdoor Radon 222 
Radon dauqhters 

ROO Requirement 

Instructions 

At 10 years or later, 90 % 
density, foliar cover, basal 
cover, and production of 
undisturbed reference areas 
per CSA or comparable mthod 

Livestock grazing will be 
prohibited until 90 % CSA met 

At end of 10 year monitoring if 
unsuccessful, retreatment may 
be required 

Pit bottoms must be sampled 
annually for radionuclide and 
heavy metals 

FEIS, Table 1-5 details 
monitorinQ olan 

90 % CSA parameters 

< 2x background over entire 
site 
< 30GIII 
< 0.03 

Assumed 
Veri Resources Available 

Verify methods used 
Maps. Aerial Photos. 
Remediation Report 

Maps, Aerial Photos, 
Perform CSA or comparable 

Remediation Report 

Annual vegetation Monitoring 
Annual Sampo!ing 

Reports 

Verify monitoring requirements IMonitoring Reports 
met 

Monitoring Reports 

Verify levels met 

I 

Page 6 

Actual Confirmin 
Action References 

Document activites referenced 
in Remed. Report 

Document activites referenced 
Check ROD against Constructin 
Specifications and Memos with 

in Remed. Report 
Changes 

Perfonn CSA or comparable 
Work Units 2R1---activity Oct 1991 
through Jun 1995 

Make recommendations on 
areas in need of revegetation 

Review annual Veg monitoring Review Existing Reports and 2006 
reports Data 

Review data and compare to 
clean up standards I Compile and review lab data 

Review data and compare to 
No Clean Up Standards Set • 

clean up standards 
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TABLE A-2 Reconcile Monthly Maps with Draft EIS Map Areas 

a.) EIS Report Includes "Jackpile Paguate Mine Site Visual A" 
This figure contains a map with waste protore and topsoil areas designated 
b.) Construction Work Areas taken from Monthly Report Maps 

PROTORE, WASTE AND TOPSOIL PILES 

Planning Areas {a) 
Construction Work 

What Done? Planning Areas (a) 
Construction Work 

Unit Areas lbl Unit Areas b 

JACKPILE NORTH PAG1UATE 

Top SoH 
TS-1 JP·SB·53 Used for TS cover TS-2A NP·SB·26 
B JP·Wf·16 Used for TS cover T8-28 NP-SB-27 

Wesl RM·104 JP·SB·64 

Waste 
U JP·WO·14 leflm place covered T. S NP.wO·01 

NP·WS·31 
A&S JP·VVS·15 Used for shale cover N.N2 NP.wO·02 
FD·3 JP·WO·18 (SW) Left III place covered NP·WM·12 
FD·1 JP·WO·66 Left In place covered NP·{)N·ll 

JP.wO·66A Left 111 place covered N NP·Wf·l0 
JP-WO·18C left In place covered 
JP·WO·18 (North) left In place covered 
JP·VVS-17 Used for shale cover 
JP·W5-19A Left In place Covered 
JP·WS-19C LeltH\ place coveled 

F[)·2 JP·WS·01 Left In place covered 
C.O.E.F,G JP·WT·02 Lellln place 

JP·\'VO·70 I.eflln place 
H JP-WO-06 lelt 111 place covered 
X.I.Y,Y? JP·WO·038 LeI! 111 place covered 

JP-WO-03 Left 111 place covered 
JP·WO·04 Left In place covered 
JP·VVO·07 Left 111 place covered 

w JP.vVO-11 (South) Left In place covered 
.)P·WO·12 Left In place Coveled 
JP·WS-08 Left In place covered 
JP·WO·10 Left 111 place covered 
JP·WO·09 I.eft 111 place covered 

V JP·WS-13 Lelt 111 place covered 
JP-WO·11 (Nortll) Left 111 place covered 
JP·WO·20 Left III place covered 

J JP-WO-05 Left 111 place covered 
Jackplle Pit Waste JP·WO·72 Used lor bilckflll 
Proton~ 

SP·B·A JP-PS-24 Hauled to JP·OP·41 SP-2·C NP·I'S·17 
SP·6·6 JP·PS·25 Hauled to JP-OP·41 18 NP·PS·18 
SP-1, J-1A,J·l·A,JLG JP·I'S·22 In JP·QP·41 covered 10, SP·2·D,SP·1-C NP-PS·15 
17·[ JP-PS·23 Hauled to JP·OP·41 NP·I"S·16 
J2 JP·PS·26 Hauled to JP·OP-41 2E NP_PS·14 
J1 JP·PS·27 Hauled to JP·OP·41 1E , 
SI'·I7f3C Off Work Urlll Map Hauled to JP·OP·41 SP·1 Ni>·PS·13 

SP·1·A Sp .. PS·01 

SHALE COVER OPERATIONS 

JACKPILE NORTH PAGUATE -_ ..... _._-
NP·Dl 

None Available Np·D2 
Np·D3 
NP·04 
NP·D5 
NP-06 
NP·D7 
Np·D8 
Nf)·D9 
NP·D10 

TOPSOILCOVER 

JACKPILE NORTH PAGUATE ---_ ... 

JP·Dl NP·{)l 
JI'·D2 NP·D2 
JP-D3 NP·D3 
JI'·D4/1 NP·Dt. 
JP-QI,B NP·D5 
Jp·D5 NP-D6 
JP·D6 NI'-D7 
JP·07 NP-D8 

NP·09 
JP-D8A Np·D10 
JP·08B 
JP·D9A 
JP·09B 

JP·Ol1 
JP·D12 
JP-D13 
JP·D14 
JP·[)15 

What Done? PI . A as (a) I Construction Work 
annll19 Te Unit Areas bl 

SOUTH PAG'UATE 

Used for TS cover 18-3 SP-S8-42 
Used for TS cover 
Nol used 

Left In place OR SP-WT-03 
Used for shale cover SPWO·04 
Left In place SOUlll Dump SP·WS·06 
Left III place SP PII Waste SP·WS·11 
Left III plnce SI'·WO·10 
Used for SOil cover SP·WM·l? 

SP·WO·13A 
SP·WO·14 
SP-WO·136 
5p·WS·l? 
SP-WT-16 
SP·WS·18A 
SPWS·18C 
SP·\lVT·19 
SP·WS·20 
SP·WS·37 
SP·WT.15 
SP·WM·36 
SP·WS·O? 
SP·WS"08 
SP·VVS·09 
SP·WS·188 

t, K SP-WT·05 
SPWO·38 

Hauled to NP-OP·20 SP·1·A SI~-PS-01 

Hauled to NP·Op·20 4·1 $P,P$·02 
Hauled to NP·Op·20 PCG 
Hauied to NP·OP·20 PLG·1 
Hauled to NP·OI'·20 W 
In NP·OP-?,O covered 
Hauled to NP-OI'·20 
Haule,t to NP·Op·20 

SOUTH PAGUATE 
SP·D1 
SP·D2 
SP·03 
SP-04 
Sp·OS 
SP·[)6 
SP-O? 
SP·OB 

SP·011 

SOUTH PAGUATE 

SP·Dl 
SP·D2 
SP·03 
SP·04 
sp·os 
SP·06 
SP·O? 
SP·08 

SP-010 
SP·Ol1 

Wilal Done? 
--

Used fOI TS cover 

l.el! 111 place covered 
Let! In place covered 
Left 111 place covered 
Left 111 place covered 
left 111 place covered 
left 111 place covered 
Left III place covered 
In PII Used for baCkfill 
Left III place covered 
Used for shale cover 
left In place 
Lelt 111 place covered 
Left 111 place coveled 
Used lor SOil cover 
Used for shale cover 
Left In p!<1ce covered 
Used for SOil cover 
Left In place covered 
Used fOf shate cover 
Used for shale cover 
Used for shale cover 
Leflln place covered 
Left In place covered 
I.eft In place covered 

Hauled to NP·OP·20 
Hauled to SP·OP·34 
In 5P-OP-34 covered 
In SP·01'·34 covered 
In SP·OP·34 covered 

--
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TABLE A-3 Jackpile ROD vs. Work Packages 
P090 1 

Used Marvin's Closeout Summary Table and Marvin's Coded for Various ROD Relate Draft EIS Piles to Work Units 
Added entries from Monthly Report "Detail for PTO" Closeout Dates Pile Categories Categories 

I = BACKFILLING ~ 2 ~ I i 
~ ~ t; ::. EIS ProloTe, Waste & Topsoil Piles 

Jackpile J = Jackpile I 

2E1J01f01B Haul Roads and Ramps thru PY93 

2E1J02 I JP-PS-23 to Backfill (JP-OP-41) Dec--92 , ,. move ProtoTe He 17E 

2E1J03 JP-PS-24 Pit Backfill JP-OP-41) Aor-93 , ,. Move ProtoTe Pile SP~A 

2E1J04 JP-PS-25 Pit Backfill JP-OP-41 A r-93 , ,. 5C P",rtial- moved Prolore SP68 

2E1J05 Pit BaCkfill JP-PS-26 JP-OP-41 Feo-92 , ,. Move Prolore J2 

2E1J06 Pit Backfill JP-WO-10 (JP-OP-41) Feb-92 w ,. Move Wasle W 

2E1J07 JP-PS-27 to Backfill (JP-OP-41 Dec-92 , , ,. Move Prolore J1 

2E1J08 JP-WO-07 Pit Backfill (JP-OP-41) Apr-93 'w ,. Move W:o:ste Pi!es X,!,Y,Y2 

2E1J09 JP-WO-12 to Pit Backfill {JP-OP-41l Jul-94 Iw '" MoveW:O:$IeW 

2E1J10 JP-WS-08 to JP-OP-41 No! Used w ,. Move W:o:ste W 

2E1J11 JP-WS-15 Pit Backfill (JP-OP-411 Nov-94 w '" Move W:o:ste A,S 
2E1J12 JP-WO-71 Pit Backfill {JP-OP-41 Se -93 w I ,. 
2E1J13 JP-WO-03 Pit Backfill JP-OP-41 Feb-92 w 'B Move W2ste Piles X,I,Y,Y2 

2E1J14 JP-WS-13 & WO-20 Backfill (JP-OP-421 Oec-92 wi I ,. Move W2ste V 
2E1J15 Jackoile Haul Roads- Force Account 

North Paauate N"'North Paouate 

2E1N01 Build No Paouate Haul Roads Nov-gO 

2E1N02 I Haul to Pit NP-PS-17 Sep-g1 , , , ,. Move Protore SP-2-C 
2E1N03 NP-PS-18ta NaPa uate Pit Nov-90 , ,. Move Protore 18 
2E1N04 Haul NP-PS-1410 Pit Feb-gO , 

'" Move Prolore 2E 

2E1N05 NP-PS-15 to No.Pa uale Pit Nov-gO , I 
'" Move Prolore 10 SP-2-D. ~1-C 

2E1N06 NP-PS-16 to No. Paguate Pit Nov-SO , ,. Move Prolore 10,SP-2-D. ~1-C 
2E1N07 SP-PS-01 to No. Paguate Pit Nov-90 , I ,e Move Protore SP-1-A 
2E1N08 No Work Unil Assigned this WBS 

2E1N09 No Work Unit Assigned this wes I 

2E1N10 INPN'JT-lO Pit Backfill Sep-91 w '" Move Wute Pile N 

2E1N11 Relocate NP-PS-13 to Pit Feb-gO , 'B Move P,01ofe SP-1 

2E1N12 Cut Slopes NP-OP-19 Feb-gO 

I 
South Paauate S-South Paouate I 

I 
2E1S01 I Construct So Haul Roads 

2E1S02 I Pi! Backfill SP-PS-02 Sep-91 , I '" Move Prolore 4-1 
2E1S03 SP-PS-02 Additional Volume Oec-91 , ,. Move Protore 4-1 

I ! 
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Used Marvin's Closeout Summary Table and 
Added entries from Monthly Report ':p_etail for PTD" 

Marvin's I Coded for Various 
t Dates Pile C . 

1----+-------+------11 j I ~ I ~ Ill! 
ISouth Pa!:lUate 

12E2so1 

~ @ 
~ ~ 
2E2f 
2E2S0SA 

~ 
~ 2E2S11 

ISlopei 

S"'South Paguate 

CI../WO-1O 
S-17_ 
~ 

-34 ~_<!~!<_FHj 

""''2S12SiOPe"SP~WM~1-2-:and WS-11 
;13 SP~WT-15A B 

2E2S14 Backfill SP-OP-34 (C,<f-

2E2S15 S!o e SP-VVT -16f37 
2EZS16 Backfill SP-OP-34 (D4-East 
ZEZS17 Bac 
2E2S18 Bac 
2E2S19 Mis .... 

[,J:I_c-'~pj!J:l 

12E3J02 [Haul: 

COVER] 

'-S8-' 
:>-S8-

2E3J04 
ZE3J05 
2E3J06 
2E3J07 
2E3J08 

[Haul Soil from JP-: 

::3J08A 
::3J09 
::3J10 
~JjJ._ 

[2E3J12 

2E3J17 
2E3J18 
2E3J1.?_ 

I
E, 

2E~ 

2E~ 

2E~ 

[ZE3J28 

I Haul Soil from 
,Haul Soil from 

-OIfl!J 

!Soil JP-D15 
!Soil to JP-D4 

o (JP-S8-54) 

I JP-WS-15 to 

Nov-9Q 

.J:iS; 
Feb-90 
Deleted 
Nov-90 
Nov-90 
Deleted 
Dec-91 
Nov-90 
Dec-91 
Dec-91 
Dec-91 

Jul-94 

3ep-93 

Sep-93 
Jul-94 

Deleted 

--"" 

~ 

-"'­
~ 

~ 

~ 

-"--

--'-

-'-

--'-

ROD Relate Draft EIS Piles to Work Units 

lEtS Protore, Waste & . 

SI. 

18 ~!_0:~_9§.~L 

~ 

~ 

~ 
~ 
~ 

t", __ 

~ 

~ 

P3gc3 
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Used Marvin's Closeout Summary Table and 
Added entries from Monthly Report "Detail for PTD" 

!Haul Soil from NP-SB-26 to NP-D2 
I€r NP-07 
.. " -m NP-SB-27 to I>u"'-

105 ! Haul Soil fro 

2E3N11 
2E3N12 
2E3N13 
2E3N14 
2E3N15 
2E3N16 
2E3N16 
2E3N17 
2E3N18 
2E3N19 
2E3N20 

2E3S02 
2E3S03 
2E3S04 
2E3S0 
2E3S0_ 
2F3S07 

2E3S10 
2E3S1l 

2E3S12 

2E3S13 
2E3S14 

2E3S15 

2E3S16 
2E3S17 
2E3S18 
2E3S19 

2E3S20 
2E3S21 

Jack ile 
2E4J01 
2E4J02 
2E4J03 
2E4J04 

!Haul 

-ON-51 tot 

-05 

~-WS­

n NP-WS-

3_31 to N P-D9 

~ssigneo lOIS VVt 

-03 to NE':.R 

·aul Soil from SP-Se::.4.f to SP_04 

-.. 2 10 SP-! 

To soil to SP-D8 from SP-S8-44 
To soil 10 SP-D9 from SP-SB-42 
Haul Soil fom SP-SB-42 10 SP-Ol 

Topsoil to SP-011 from SP-SB-42 
Soil Cover to SP-012 from SP-SB-43 

Topsoil to SP-01S from SP-SB-SO 
Sh::llp f":nvpr SP-WO-13A from SP-WS-17 

SP-13B from SP-' 
Shale Borrow for SP-PS-01 from 

Shale Cover 10 SP-14 from SP-W 
Haul Shale Borrow from SP-WS-07 to 

Haul Shale from Sp-WS-07 to SP-DlO 
Haul Shale to SP-38 Shale from SP-WS-07 

~ 
)-S8 

Haul Shale Cover from SP-WS-07 to SP- WO-lO 

IHaul, 
No work Pack 

Combined into 2E4J02 

3 to JP-OP-41 for Backfill 
S \0 JP-OP-41 Backfill 

j this was 

Marvin's I Coded Tor vanous 

tOates ! r; r~erir 
NC 

\lov-! 

SeD-9: 

;ep-~ 

:eb-f 
Feb-92 
Feb-92 
Feb-92 

Dec-91 
Oec-91 

Not Used 

Oec-91 
Feb-92 

Nov-91 
Sep-91 

Not Used 
Sep-91 

Oec-91 
Seo-91 
Nov-91 

~ 
Spn_~1 

Feb-92 
nprr~? 

-"-
-"-
-"-
-"-

-"-

--'--

ROO 

~ 
~ ,. 
,. 

~ 
~ ,. 

'8 

~ 
~ 

~ 
~ 

~ 
~ 

~ 
~ 

~ ,. 

Relate Draft EIS Piles to Work Units 

fEiS e & Topsoil Pi!es 

1 B Remove sh:l/e from SPPit Waste for Cover 

1 B Remove shale from SPPit Waste for Cc 

1 B Cover Q.R with shale from SP Pit Wast 

1 B Remove shale from SPPit Waste for Cc 

1 B Remove sh,,!e from SPPit W" 

P~g<!4 
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Used Marvin's Closeout Summary Table and Marvin's Coded for Various ROD Relate Draft EIS Piles to Work Units 
PageS 

Added entries from Monthly Report "Detail for PTO" Closeout Dates Pile Categories Categories 

I I I , , I • i 
~ ~ ~ ~ ~ EIS Protore, W~ste & Top"oi! Piles < 

North Paauate N North Paauate 

2E4N01 Haul Pit Backfill from NP-CS-24123 to NP-OP-20 Sep-91 I , 
2E4N01 A N. Rio Pa uate Backfill-East Dec-91 I , , 

2E4N01 B N. Rio Pacl.llate Backfill-West Dec-91 I , 
i I 

South Paguate S::South Paguate 
: 

2E4S01 SP-SS-27/2B. CS NC 
2E4S01 FM S-CS-27/28f31/33/53 to SP_OP_34 

2E4S02 No work PackaQe assiQned this WBS 

2E4S03 No work. PackaQe assianed this WBS I 
2E4S04 SP-CS 33 , 
2E4S05 No work Packaoe assioned this WBS 

2E4SOB I No work Packaoe assigned this was 
2E4S07 Completed 19S0 SP-CS-62/33 32 to SP-OP-35 Noy-SO , 

HIGHWALL RECLAMATION 

2E5J01 Tnm JP Hiohwalls 

2E5J02 Scale JP Hiohwalls 

2E5N01 Scale N. P?9tlate Highwalls Dec-91 I 
2ESN02 Trim N. Paguate HiQhwafls Dec-91 
2ESS01 Scale S. paguate HiQhwalls Dec-91 

2ESS02 Trim 5. PaQuate Hiohwalls Dec-S1 

EROSION CONTROL 

I 
2E6N01A Rio Moouino Erosion Control NoY-94 
2E6N02 Delete Rio Moquino Channel 

2J::6N03 Deleted 1990 8eddino Material 

I 
2E6X01 Deleted 1990 Quarrv Rock ! 
2E6X02 Deleted 1990 Process Rock I I 

2R1NOl Reseed N P Flat Areas NoY-94 I 
2R1N02 Reseed N P Slope Areas Nov-S4 

UNDERGROUND ENTRIES ABANDONMENT I 
I 

2S1J01 Seal JP-SS-50 Entries 

2S1J02 Seal JP-PS-46 Entries 

2S1N01 Seal PW-2f3 Adit Feb-90 

2S1S01 SealP-13Adit Dec-91 
2S1S02 P-10 Decline Closure Feb-92 I 
2S1503 Seal H-1 Adit Feb-90 i 
2S1S04 Sea! Vent Holes Feb-92 I 
2S1S05 Pluq Drill Holes Feb-gO I 

I 
PIT WATER 

2S2J01 Dewater Jackpile Pit PY-91 92 93 Dec 91 
2S2N01 Dewater No. Paguate Pit Jul-90 
2S2S01 Dewater So. P?9uate Pit Nov-90 
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Used Marvin's Closeout Summary Table and Marvin's Coded for Various ROO Relate Draft EIS Piles to Work Units 

• 

Added entries from Monthly Report "Detail for PTD" Closeout Dates Pile Categories Categories 

Pag~G 

, I _ 
0 

£ ~ • } il • EIS Protore, W~ste &. Topsoil Piles 

SURFACE STRUCTURE DEMOLlT!ON 

2S3J01 Demolish Jackpile Surface Structures 
, , 

2S3N01 Demolish No. Paouate Structures Feb-90 
253501 Demolish South Paouate Surface Structures 
2S4XY Not Assioned 

I 
PERMANENT STRUCTURE 

2S5J01 Construct Permanent Access Roads JP 
2S5J02A Rio Moquino Drop Structure 

255J02 Construct Fences-Jackpile Area Dec-91 , w 
2S5N01 Constr. Permanent Access Roads NP I 
255N02 Construct Fences-N. paQuate Area Oec-91 10 

255S01 Constr. Permanent Access Roads SP 

2S5S02 Construct Fences-S. oaouate Area Dec-91 I 10 

2S5J09 Constr. Perm Fences All Areas 
I 

SEED BEDS 

2R1J01 Prepare Bed and Seed JP Flat Areas 
2R1J02 Prepared Bed and Seed JP Slope Areas 
2R1N01 Prepare Bed and Seed NP Flat Areas 
2R1N02 Prepared Bed and Seed NP Slooe Areas 
2R1S01 Prepare Bed and Seed SP Flat Areas I 
2R1S02 I Prepared Bed and Seed SP SlaDe Areas 
2R1S03 Complete 1990 Reseed and Housino Area 

I 
IRRIGATION 

I 
2R2J01 Deleted 1990 Imoation 
2R2N01 Deleted 1990 Imoalion 
2R2S01 Tree Plantino 

BENCHESfTERRACING 

I 
2T2J01 JP-WS-01 Slopes Jul-94 Sio e FD-2 

2T2J02 

2T2J03 Cut JP-WO-03A 13B/4Ai4B Siooes Slope X.I.Y Y2 

2T2N01 Cut NP-WO-01 Rio Moquino Benches Sep-92 
2T2S01 Cut SP-SW-06 Slopes Oak Canyon 
2T2PlR Misc Repairs PY 93 Force Account 

2T1J01 TerracinQ JP Area 29000 tf 
2T1N01 T erracino NP Area 1200 If 
2T1S01 TerracinQ SP Area 19100 If I 
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Activity in Work Units 
Based on Monthly Reports 

Completion 
Dates 

From Monthly 
Reports 

TABLE A-4 Work Packages vs. Monthly Report Activities 

From Monthly Reports 
C = Closeouts from Section 5.3 

MONTHLY REPORTS A=Activity (Section 5.2) C=Field Completion (Section 5.3 Item 2) S=Suspended Activity (Section 5.2) 
Month (; 9 10 11 12 1 2 3 4 5 (; 7 8 9 10 11 12 2 3 4 5 G 7 II 9 10 11 12 2 3 4 5 (; 7 1\ 9 10 11 12 1 2 3 4 5 6 7 8 \I to 11 12 

P<lgc 1 

2 3 4 5 G 7 8 9 10 11 12 2 3 4 5 6 

i---------;-;-;-;-;-;-"7;-;:---:--;o--------------,--,.--c:-:--,--,--------------1Year 89 69 89 89 89 90 90 90 90 90 90 SO SO 90 90 90 90 91 91 91 91 91 91 91 91 91 91 91 91 92 S2 S2 92 92 92 92 92 92 92 92 92 93 93 93 93 93 93 93 93 93 93 93 93 94 94 94 94 94 94 94 94 94 94 94 94 95 95 95 95 95 95 

Work Unit Description. :'>lan'ju's TallIe 

Jackpile 

2:E1J01/01B 
2E1J02 
2E1J03 
2E1J04 
2E1JOS 

2E1J06 
2E1J07 
2E1J08 

2E1J09 

2E1J:l O 
2E1J11 
2E1J12 
2E1J13 

2E1J14 

gg,1,J,1_5,_" 

North Paguate: 

2E1N01 
2E1N02 

2E1N03 
2E1N04 
2E1NOS 

2E1N06 
2E1N07 

2E1N08 
2E1N09 

2E1N10 
2E1N11 

2E1N12 

South Paguate 

2E1S01 

2E1S02 
2E1S03 

Jackpile 

2E2J01 
2E2J02 
2E2J03 
2E2J03A 

2E2J04 

,?.r:?J95. 
.2,~:2)()§. 
_ 2J~?)()? ____ " 

?E,?l9~ _. 
2E2J09 
2E2J10 
2E2J11 

2E2J12 
2E2J12 
2E2J13 
2E2J14 
2E2J15 

2E2J_1_6 

?t=:_?J_~7 
2E2J18 

BACKFILLING = 
Moving Wast~, an9 _Pr\)to~~, t(), ()pe,n, Pits 

J _~, Jac,kpi1e: . 

,Halli Roads and Ramps thruPY93 

JP-PS:23 to !3ackflll,,(Jf,~O'p~4!) 
,JP __ ,PS-24 Pit Backfill (JP-OP-41) 

JP-PS;-25 Pit. BackfiU (JP-OP~41) 
,Pit Backfill JP __ PS-26 (JP:QP:4: 1) 
Pit Backfill, JP-WO-1,0, (JP-()P-41) 

:JP-PS:27 to Backfill, (JP-OP-_41) 

Jp'-WO-07 Pit l3.ack(i,11 (JP:QP~4.1.) 

"JP:VVQ-12t9 PitB<,'g,kflli (Jp',:(),P-4:1,l 
JP __ YVS-08 to JP-OP-41 

.JP-WS-15 Pit Backfill (JP-Q,P:,41,l 
)P-WO-71 Pit,B,ackfili (JP-OP:41) 

,JP-WO-03 Pit B_ackfill (JP-()P-4,1) 

,JP~VY$,-1:),& V"<!P-.?O"BackIili (JP-OP-42) 

.\)_?(;.~p:ih?! H~uL~,o§lgs- Force Account 

t\j;;:North Paguate 

,Build_ No Paguate Haul Roads 
Haul toPi! NP-PS-17 

,NP-PS~18 to No,Paguate Pit 
Haul NP-PS-14 10 Pit 

,NP-PS-1S to No,Paguate Pit 
NP-PS-,16to No Paguate Pi! 

,:SP-P~~91"t.o No. Paguate Pit 

;No lJVork ,Unit Assig!1ed _!hil? .wSS 

: No 'ND:~~"Yllit ,~ssi,g,n.ed _th_I,s YVf?S 
NP-WT-10 Pit Backfill 

,Relocate NP_-PS-13 to Pit 

CLJI,,:SI?pes t\!~:.or:'-19 

S~South, p<l.9uate 

Construct SP Haul Roads 
. Pit Backfill SP-PS-02 
SP-PS·02 Additional Volume 

DUMP SLOPING 

)P-WO-11 Backfill 
JP-WT-16 Backfill 

J = Jackpile 

.JP-\iV:S-17 to Backfill (Dozers) 
JP·WS-17 Backfill 

,JP-PS-22 Cut Slopes 

Cut J,r:>:\JYO}?,Slopes 

;,t\lo _W()r~ l/nit,l\§~igned UliS:.V\',[3S 
No._ VV.ork_,uni_t.i\ssigned, \~i§_ \fI.I!3S _ 

;_911_1 ,Jf:'~WS-0_1 __ ~_ll)pes" 
Deleted .cJP~WT-02A/02B/02q 

,/P~WO·7~Fil Backfill 
No VVork Unit Assigned this WBS 

,JP-WO-06 CuI Slopes 

JP':WO~06 G,ut Slopes 
.J.P-WO-08l WO-12 Cut Slopes 
JP-WO-11 qut Slopes 

,Cut ?Iopes JP~WS-,1.5 (15A115B Slopes) 

.JP-WO-05 C_ut ::;Iop~s 

~ (::;_lJ_t _JP~ wr -1_ 6A.I.1_1)'!?! 1_l),9!?!opes 
Shale 1.0 JP-D4 

Construction Report 

Com plot ion OJ1C~ '" 

Not Used 
Net Used 

N.ot Used 

Net Us~d 

Nol Used 

Oec-92 

Apr-S3 
Apr-93 

Feb·92 
Feb·92 
Dec-92 
Apr-93 
JUI-94 

Not Used 

Nov-94 
Sep-93 
Feb-92 
Oec-S2 

Nov-SO 10 
Sep-91 1,0 
Nov-SO 1,0 

Feb·SO 1.0 
Nov-SO 1,0 
Nov-SO 1.0 
NOV-90 1.0 

Sep-9,1 1,0 
Feb-90 1.0 

Feb-90 1.0 

11-Apr-91 

4-Sep-91 
11-Apr-91 
11-Apr-91 

11-Apr-91 
11-Apr-91 
11-Apr-91 

4-Sep-S1 
11-Apr-91 

4-Jul-90 

Sep-91 10 4-Sep·91 
Dec-91 1,0 16-0ec-91 

Jul-94 
Jul-94 

Dec-92 

Dec-92 

. S(:p~92_ 

S,ep-93 

Apr-93 
Sep-93 
Apr-93 
Feb·S2 
Sep-91 1.0 

A'p'I:-S~ 

NC 

9-Apr-91 

POL S'gnatuIC 

Olsen 
Olsen 

Harrrson 
Harrison 

Harrison 
Harrrson 
Hamson 

Olsen 

Harrison 
Hamson 

Olsen 
Olsen 

Olsen 

R<'P<'rl 
Number 

A ASS S A A A II A D 
II A A A II A A C 

A ASSSSSSA AG 

SSSSSSSA I\C 

II A A A II A A C 

A A A A A A A II A A A G 

II II A II A A A A A A A D 
Ar,S SSSSSSSS5AC 

II A C 0 

A A A A A A A II 

A A D 
A 

A,',AAA/\A 

." A A A r" A. 

A ".C C 

• A C 

S.S S:> A A,A.C 

,\ A, ,\ A 

A. A. 

D 

A 

.5 A 

A A 

A C." 

A.C 

II. r, r, A f, c 

2 3 " 5 6 7 8 9 1011121314151617 18 192021 n 23 24 25 26 27 28 29 30 3132 33 34 35 35 37 38 3D 40 41,42.43 44.45 46 47 48 49 50,51525354 5S 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

A II A II II 

,r, A. ,\ . A. 

A A 

AAAAAAf,SSSSSSSSSA 

A A D 

A 

'. A 

A 

A 

A A A 

. A A A A II A A A A C C C 
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Activity in Work Units 
Based on Monthly Reports 

Completion 
Dates 

From Monthly 
Reports 

From Monthly Reports 
C = Closeouts from Section 5.3 

MONTHLY REPORTS A=Activity (Section 5.2) C=Field Completion (Section 5.3 Item 2) S=Suspended Activity (Section 5.2) 
Month 8 9 10 11 12 2 3 4 5 ij 7 8 9 10 11 12 2 3 4 5 ij 7 8 9 10 11 12 1 2 3 4 5 ij 7 6 9 to 11 12 , , ~ G 7 II 9 10 11 12 2 J 4 5 6 7 8 9 10 11 12 1 2 J 4 5 6 

/---------nrr;c;,,-.rr."''''''"'cc''''''"'''':-----------'''='''''""'=o--.-----;: __ -:--o-::--,_----jYear 89 69 M 89 89 90 90 90 90 90 90 90 90 90 90 90 90 91 91 91 91 91 91 91 91 91 91 91 91 92 92 92 92 92 92 92 92 92 92 92 92 93 93 93 93 93 93 93 93 93 93 93 93 94 94 94 94 94 94 94 94 94 94 94 94 95 9S 95 95 S5 95 
or nit escnptlon. _\lanin', hht.. Construction Report 

2E2J19 
2E2J20 

2E2J21 
2E2J22 
2E2J23 

· JP-WO-73 Pi! Backfill 
Cll! Slope JP-WO-14 

,JP-WS-15A 9ut Slop,es 
.JP-WS-1S B & C 
,Cut JP-WS~1SC Slopes 

?~.?.J.?~ __ _ ". _ , . ". 9_l:!,t _~I()F_~~._~£'.-.YY.Q:.6§," 
2E2J25 
2E2J26 
2E2J27 
2E2J28 
2E2J2S 
2E2J30 
2E2J31 
2E2J32 

North, Paguate 

2E2N01 
2E2N02 
2E2N03 
2E2N04 

: Deleted (JP-W()-70) 
JP-WO_-1,~A l66A Cut Slopes 
,Cut S,lopes JP-WO-1.8B(?" 66C 
JP-WO-18C/66C 

,JP-WO-03A, Cut.$lopes 
JP-WO-03B Cut Slopes 

,JP·WO·04A Cut Slopes 
~P'\,i\IO:04B CU,t Slopes 

N:=North Paguate 

'Clli Bench NP-WO-01 

:Cut Slopes NP-WO-02 
Cut Slopes N P- WS-03 

,Slope NP·WO-04 

?~,2.!jO? , ___ . __ ._,_. ,, __ "." __ ,,:,9~ILNP.:Y\lq7~)(~ __ ~t()p~s __ 
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'Cut SP-WO-14 Slopes 
Cut SP-WS-1BB Slopes 
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Backfill SP-OP-34 (04-West) 

'Slope SP-wT -16137 
'Backfill SP-OP-34 (04-East) 
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Activity in Work Units 
Based on Monthly Reports 

Completion 
Dates 

From Monthly 
Reports 

From Monthly Reports 
C = Closeouts from Section 5.3 

MONTHLY REPORTS A=Activity (Section 5.2) C=Field Completion (Section 5.3 Item 2) S=Suspended Activity (Section 5.2) 
Month 6 9 10 11 12 2 3 4 S 6 7 6 9 10 11 12 1 2 3 4 5 6 7 6 9 10 11 12 1 2 3 4 5 6 7 6 9 10 11 12 1 2 3 4 5 6 7 6 9 10 11 12 2 3 4 5 5 7 a 9 10 11 12 1 2 3 4 5 6 

1--------,w-;::;:-;;;::;;--;;-::-::-:::::::;;:::-::-----------,--:;-:-::=-:;-:7-,----,----:-::--:-::-----1Year 89 89 89 69 69 90 90 90 90 90 90 90 90 90 SO 90 90 91 91 91 91 91 91 91 91 91 91 91 91 92 92 n 92 92 92 92 92 92 02 92 92 93 93 93 93 93 93 93 93 93 93 93 93 94 94 94 94 94 94 94 94 9.1 94 94 94 95 95 95 95 95 95 

Work Unit Description. 'lan';lI'sT;,hk Construction Report 

2E3.~1_$J_ 
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Haul Shale from JP-WT-02 TO DBA 
:JP-WO.:02 "" '" 
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North Pa,guate 
2E4N01 

2E4N01 A 

2E4N01 B 

~,()_IJ_t.hPag,LJ_Cl,te. 

_2E<1,S01 

?E4,?,01 

?[:,4,$02" 

2_S~$g_3" .. 
2E4S04 

2E4$OS 
2E4$06 
2E4S07 

2E5J01 
2E5J02 

2E5N01 

2E5N02 

2E5S01 

2E5S02 

2E6N01A 

2~6NO.2 
2EG.N03 

2:E,I?X01 

2EGX02 

?$,1)9_1 
2S,1J02 

2S1N01 

2S1S01 

281802 

281803 

2$1$04 

2S1$05 

2S2J01 

2$2N01 
2$2801 

2S3J01 

283N01 

2S3$01 

2S4XY 

2S5J01 
2ssjci2A' 
2S5J02 

2S5N01 

2S5N02 

2S5S01 

2S5S02 

2S5J09 

2S5S10 

Activity in Work Units 
Based on Monthly Reports 

or OIt escnptlOn. 

N"'Nort~ ,Paguate 
Haul Pit Backfill from NP-CS,24f23 to NP-OP-20 

N. RIo PafJuate Backfill-East 

N. Rio Paguate Backfill-West 

SP·SS·27/28, CS 

_ ,,_F:M "$_~_C:;_$_~,??/~~-'}1f3.3/S~,,to SP:OP,-34 
: No ,\',I()rk Pack?lge assig!ll';q this .v1/8$ 

. " .. N0 worK F'ac~?g~ _?s~i9D_~_(j,t,h.i.s_'{\'-8_S 
;SP·CS-33 

;NCl w,orkPac;~age assig~('J(j _this \1\-'8$ __ _ 

__ :f\J2 __ ~pr~_~<:l,c,kClg~,Cl_ss,ignEld ,t_l)iS WBS 
Completed 199.0 SP-C~-,6,21.~3 32 to SP-OP-35 

I:"UGHWAI,..L RECLAMAT!ON 

Trim JP Highwalls 

.Sc~le JP ,r-Jigh'yalls. 
S,cale N. Paguate Highwalls 

:Tnm N. Paguate Highwalls 

$,cal~ S, paguate Hi,ghwalls 
,Trim S,,,paguate Highw~lIs 

EROS!ON CONTROL 

.F<io Moquino Erosion, Contr()1 

_.:o.el~!e R_ip"MoquinCJ Cl)ann,~1 

:o.e,l,etfl~" 199.0 B!3d(j1Jl9 __ M_8t_€!ria,! 

:pe.IE:!,tr=d,1}:90 Quorry R,9ck 
Deleted 1990 Process Rock 

UNDERGROUND ENTRIES ABANDONMENT 

!:3e~1 ~P-S8-50 Entries 
.Sea! ~P-PS_-46_Entries 
Seal PW-2f3 Adit 

Seal P-13 Adit 

P-l0 Decline Closure 

. Seal H-1 Adit 
Seal Vent Holes 

,Plug, Dri!l, Holes 

.Pit'f'Jater 

,newater Jackpile Pit PY ~91 92 93 

Dewater No. Paguate Pit 

.Oewater So. Paguate Pit 

,Surface Structure Demolition 
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Permanent Structure 

Con,st~llct _Per.rn,8n~nt !'\C:<:!:1SS J~.oad_s JP 
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;,9onstr Pe~fl1at1ef1t __ Access Roads NP 

900~_tr,uct r:ences~N, pagY<lte_Arf!,8 
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Construct Fences-S, paguate Area 
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Completion 
Dates 

From Monthly 
Reports 
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16-0ec-91 

Feb-90 1.0 30-Mar-90 

Oec-91 1,0 16,Oec-91 

Feb-92 

Feb-gO 1_0 1-Feb-gO 

Feb-92 

Feb-gO 1.0 30-Mar-90 

Dec-91 1,0 16-0ec-91 

Jul-90 1.0 20-Jun-90 

Nov-gO 1_0 11-Apr~91 

Feb-gO 1_0 20-Jun-90 

Oec-91 1.0 16-0ec-91 

Oec-91 1.0 16-0ec-91 

Oec-91 1,0 16-0ec-91 

POL S<gn~!u'" 
Cmiifocd 

Olsen 

Olsen 

Harrison 

Olsen 

Olsen 

Olsen 

Olsen 

Harrison 

Olsen 

Olsen 

Hamson 

Olsen 

Harrison 

Harrison 

Harrison 

Olsen 

Olsen 

Olsen 

From Monthly Reports 
C :::: Closeouts from Section 5.3 

MONTHLY REPORTS A=Activity (Section 5.2) C=Field Completion (Section 5.3 Item 2) S=Suspended Activity (Section 5.2) 
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Activity in Work Units 
Based on Monthly Reports 

or IlIt escnptlon. 
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Photo B-1 : Permanent Pond in N P-OP-20 near MW 20 W OAS Photo August 2006 

Photo B-2: North Side of Waste Pile "H" OAS Photo August 2006 

OA Systems Corpora/ion Septelllber 2007 
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Photo B-3: Waste Pile "J" - Sloped and Seeded 

Jackpile-Paguate Uranium Mine 
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OAS Photo August 2006 

Photo B-4: Fencing Photo from Month ly Report No. 14, Figure 3 

OA Systems COJ poraliol1 September 2007 
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Photo 8-5: SP-OP-34 SW Highwall , Naturally Sloughing OAS Photo, August 2006 

Photo 8-6: SP-OP-35 Highwall OAS Photo August 2006 

OA Systems COJporation September 2007 
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Photo B-7: lackoile Hi!!hwall alon!! Gavilan Mesa 

Jackpile-Paguate Uranium Mine 
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OAS Photo. Au"ust 2006 

Photo B-8: Photo from Monthly Report No. 14 Figure 6 Terrace and Berm after 
unusually large rainfall 

OA Systems COIpora/ion September 2007 
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Photo 8-9: Berm in South Paguate Pit, holding water as designed OAS Photo August 2006 

Photo 8-10: Additional view of Berms in South Paguate Pit OAS Photo August 2006 

OA Systems COIpora/ion September 2007 
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Photo 8-11: South End of"!" above Road 

;i .~ 

Photo 8-12: Blowout in Pile "A" Lower Terrace 
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OAS Photo August 2006 

OAS Photo August 2006 

September 2007 
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Photo 8-13: Roadway Erosion East Side of Waste pile " I" OAS Photo August 2006 

~hoto 814: Location of former protore piles along the Rio Paguate OAS Photo August 2006 

OA Systems C011)Ol'GtioJl Septelllber 2007 
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Photo B-15: Armored Toe of Pile "T" along the Rio Moquino. POL Archived Photo 
taken sometime after Annoring was completed (late 1994). 

Photo B-16: Armored Toe of Pile 'T " along the RIO Moquino, the former road area is 
almost completely eroded. OAS Photo August 2007 

OA Sys tems CorporaNon Septelllber 2007 
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Photo B-18: Former road crossing of Rio Moquino OAS Photo August 2006 

OA Systems Corporation September 2007 
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Photo B-19: End of Headcutting , Area of Exposed Sandstone OAS Photo August 2006 

Photo B-20: In the background is Waste Pile "J" which was left in place, the area in 
front is the east side of "J" and contained the former protore piles "SP-6B and SP- I 7B 
e". OAS Photo August 2006 

OA Systems Corporation September 2007 
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Photo B-21: Blocked Drainage North ofFD-1 

Photo B-22: P-IO Well and Tank. 

OA Systems Corporation 
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OAS Photo August 2006 

OAS Photo August 2006 

September 2007 
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Photo B-23: New Shop Well and Tank. 

OA Systems COJporaNol1 
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OAS Photo August 2007 

September 2007 
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JACKPILE-PAGUATE URANIUM MINE 
SITE MAPS (on CD-ROM) 

EXHIBIT 1 - 2003 AERIAL PHOTOGRAPH - WITH SITE FEATURES OF THE 
JACKPILE-PAGUATE URANIUM MINE 

EXHIBIT 2 -1995 TOl'OGRAPHIC BASE MAP - WITH SITE FEATURES OF 
THE JACKPILE-PAGUATE URANIUM MINE 

OA Systems Corporation September 2007 
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APPENDIXD 

ANALYSIS AND REVIEW OF: 
RE-VEGETATION, 

CEDAR CREEK VEGETATION SURVEY, 
GAMMA RAD-RADON GAS, 

SOILS AND UPTAKE, 
WATER QUALITY AND WATER QUALITY ADDENDUM 

(Monitoring Results, Water Quality and 
Water Quality Addendum also on CD-ROM) 

OA Systems Corporation September 2007 
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1.0 INTRODUCTION 

This report presents a review of post-reclamation vegetation monitoring data and an 
analysis of vegetation success for the reclaimed laekpile-Paguate Uranium Mine. 

The objectives of this report are to: 
1. Determine if the post-reclamation vegetation monitoring has met the requirements 

of the Jackpile-Paguate Reclamation Project Record of Decision (ROD) (DOh, 
1986) as defined in the Environmental Impact Statement (DOll, 1986) 

2. Analyze the vegetation survey data collected to determine if the vegetation 
parameters met the requirements established in the ROD. 

3. Determine if the revcgetation on the recbimed mine is stable ancI self-sustaining. 
4. Make recommendations on how to overcome any ROD deficiencies. 

The following provides an overview of the reclamation and revegetation on and around 
the mine site, previous studies on reclamation, and the basis for making decisions on the 
mine reclamation status. 

2.0 BACKGROUND 

The area of the mine and surrounding landscape is a region of broad mesas and plateaus 
separated by deep canyon, dry washes, and broad alluvial valleys on the southeastern 
edge Colorado Plateau province. This is a semi-arid region that supports grasslands 
dominated by blue grama/galleta on the mesas and uplands, and alkali sacaton in the 
valleys. 

This project involved the reclamation of the three open pits, 32 waste dumps, 23 protore 
(sub-grade ore) stockpiles, four topsoil stockpiles, as well as roads and buildings on the 
remaining 2,656 acres of disturbed land. 

As defined in the ROD. the objectives of the reclamation are: 

1) To ensure human health and safety. 
2) To reduce the release of radioactive elements and radionuclei to as low as 

reasonably achievable. 
3) To ensure the integrity of all existing cultural, religious and archeological sites. 
4) To return the vegetative cover to a productive condition compatible with the 

surrounding area. 
5) Provide for additional land uses that are compatible with other reclamation 

objectives and that are desired by the Pueblo of Laguna. 
6) Eliminate the need for post-reclamation maintenance. 
7) Blend the visual characteristics of the mine with the surrounding terrain. 
8) Employ the Pueblo of Laguna people in efforts that afford them opportunities to 

utilize the skills or train them as appropriate. 

OA Systems Corporation J line 2007 
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In addition, it was also important to determine if the EIS and the ROD requirements are 
still applicable to the mine site after 20 years because reclamation techniques have 
improved and the knowledge base has been enhanced, To perform this evaluation, the 
following reports and surveys were reviewed and analyzed: 

1. Jacobs Engineering Group, Inc., "Jackpile Project, Final Environmental 
Monitoring Plan ", 1989. 

2. United States Government, Soil Conservation Service-Memorandum, Noel 
Marsh, Area Range Conservationist, "Trip report-review current plans, 
.Ipecijications and problems pertaining to revegetation olthe Jackpi/e mine 
reclamation area ", March 13, 1990. 

3. United States Government, Soil Conservation Service-Memorandum, Allan 
Ardoin, Area Soil Scientist, "T!-ip report-Review of Jack Pile Mine Reclamation 
by Area Soil Scientist and Area Range Conservationist ", March 23, 1990. 

4. Landmark Reclamution!Weston, "Jackpi/e Reclamation Pro/ect, Pueblo of 
Laguna, New Mexico, Soils and Vegetation Evaluationfor Final Reclamation ", 
Final, April 1991 

5. Munk, Lewis P. and Boden, Paul, Soils and Biogeochemistry, "Interim 
Reclamation Success Analysis, North and South Paguate Open Pits, Jackpile­
Paguate Uranium Mine", December 1996. 

6. USDA, Natural Resources Conservation Service, National Range and Pasture 
Handbook-lnventOlying and Monitoring Grazing Land Resources, Chapter 4, 
1997. 

7. USDA, Natural Resources Conservation Service, Paguate-Jackpile Mine 1998 
Vegetative Inventory [Production Surveys], 1998 

8. USDA, Natural Resources Conservation Service, Vegelatiol1 Inventory, 
Production Surveys, August 16,2000. 

9. USDA, Natural Resources Conservation Service, Vegetation Inventory, 
Production Surveys, September 7, 2006 

10. Cedar Creek Associates, Inc. & S. Lynn Bamberg, LLC, "2006 Vegetation 
Monitoring, Jackpile Paguate Reclamation Project ", November 2006. 

Reclamation and revegetation techniques were first tested by the Anaconda Mining 
Company (AMC) starting in 1976 on a mining waste pile of 50 acres, and continued on 
11 additional waste piles in 1977,1979, and 1980-1981 (Weston, 1991). The techniques 
AMC tested included the development topsoiling procedures based on soils analysis, seed 
mixtures, fertilization, and straw mulching. The results of the revegetation testing 
showed abundant vegetation on some waste piles and poor results on others. 

There was no site activity fi'om 1982 to 1989. Final reclamation of the entire mine site 
started in 1990, and was completed at the end of 1996. The 10-year ROD complia~ce 
monitoring requirement for vegetation started in January 1996, and was completed in 
November 2006. 

The basic reclamation techniques used in the final reclamation from 1990-1996 were to 
fill in the pits with protore and mine wastes, slope und grade areas to be reclaimed, cover 

OA Systems Corporation 2 June 2007 
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with up to 24 inches of topsoil, fertilize and seed the prepared surfaces. Site stability and 
erosion was controlled by sloping and at"moring waste dumps and pit slopes. 

3.0 REQUIREMENTS OF THE ROD AND EIS 

Several of the requirements of the ROD and EIS address the revegetation and topsoiling 
procedures to be fol!o\ved, the monitoring period, and success criteria for vegetation. 
Revegetation methods are given in Section 9 of the ROD, and state that: 

• Topsoil (Tres Hcrmanos sandstone) will be placed in the pit bottoms, waste piles, 
and other areas of the mine, 

• Surface preparation using fertilizer, discing, and contour furrowing, 
• Seeding and seed mixtures consisting of native plant species compatible with 

post-mining grazing and local environmental, and 
• Plant establishment will be considered successful when revegetated areas reach 

90% of the density, frequency, foliar cover, basal cover, and production of 
undisturbed reference areas (but not sooner than 10 years following seeding). 

The monitoring period J(ll' vegetation success was therefore established to be 10 years 
with the fi'equcncy and type of monitoring surveys not specified. Table 1-5 in the LIS 
specifies annual monitoring on pit bottoms, waste dumps, and reference areas for density, 
frequency, foliar cover, basal cover, and production using a Community Structure 
Analysis (CSA) method. The proposed monitoring program is presented in Table 3-1. 

Table 3-1 
Proposed Vegetation Monitoring Program ill the EIS (DOlI. 1986) 

Several interim documents deal with the sampling type and fi'equency, and success 
criteria for vegetation. The monitoring plan proposed by Jacobs Engineering (Jacobs 
1989), describes a program of vegetation surveys that presents methodology and 
fi'equency of sampling that is virtually identical to the ROD and EIS requirements. The 
Soils and Vegetation Evaluation for Final Reclamation, Jackpile Reclamation Project 
(Landmark/Weston 1991) suggests a single set of vegetation standards was needed rather 
than using multiple reference areas, and presents a vegetation ranking system to 
determine monitoring and successful release for post-mining land uses. The specific 
criteria are an average of values fromliteratufe and surveys on and adjacent to, the 
.Tackpile mine. The monitoring report for interim reclamation success (Munk and Boden, 
1996) states that the use of reference areas as a reclamation standard is complicated by 
the lack of a model reference with ideal site characteristics. The report also states, " ... the 
reclamation success is obscured by these simple single parameter statistical comparisons 

OA Systems Corporation 3 June 2007 
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because of dif/erences in the vegetative composition among the reclaimed and re/erence 
areas.~' 

4.0 VEGETATION PARAMETERS MONITORED AND METHODS 

Most of the required vegetation parameters were monitored during the three periods 
referenced below. 

1. In October 1990 (Weston 1991) both reclaimed mine areas and undisturbed 
reference areas were surveyed for foliar cover, basal cover, frequency, density and 
production. Vegetative data was collected using line intercept and the quadrat 
methods at twelve locations on and of[the sileo 

2. In September/October 1996 (Munk and Boden 1996), the reclaimed mine sites 
were surveyed for vegetation in the North and South Paguate pits and two 
reference areas for all the required parameters. Plant production was for perennial 
grasses only, without shrubs or forbs. They monitored a total of 40 plots in three 
pits, and 30 plots in the two reference areas using a transect/quadrat system. 

3. In November 2006 (Cedar Creek, 2006) the North and South Paguate Pits were 
surveyed Ii)]' vegetation for foliar cover and plant production using a 
transect/production plot method. After an initial reconnaissance of the entire pit 
area, three representative "sites" were selected. At each of the three sites, five 
cover transects were sampled in a spoke-like manner radi8ting from the center of 
the site and flve production samples were placed at the end of each transect. In 
addition, a qualitative rating of six speciflc parameters (wind erosion, water 
erosion, soil crust, plant vigor, seedlings, and seed reproduction) was conducted 
along each transect. The final evaluation at eacb site was a qualitative assessment 
of the rangeland health using indicators and rating categories developed by the 
Natural Resource Conservation Service (NRCS). 

In order to determine trends in vegetation progress the NRCS (NRCS 1998, 2000, 2006) 
sampled tbe vegetation for plant production at variolls locations in the pit bottoms. The 
vegetation was sampled using a clipped quadrat and estimation method to determine 
pounds per acre of current production. 

5.0 RESULTS 

The) results of the monitoring indicate that the revegetation across the reclaimed mine 
areas has been successful based on the criteria developed by Landmark/Weston after the 
monitoring of 1990. After the monitoring of 1990, Landmark/Weston determined that 
basal area data were inconsistent, and of little comparative value. The performance 
criteria in the ROD are not applicable to the Jackpile reclaimed lands, since no 
comparable reference areas area available. The other valucs of co vcr, density, and 

OA Systems Corporation 4 June 2007 
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production varied greatly depending on the year and area surveyed. It was recommended 
that the specific vegetation ranking criteria be developed based on acceptable values 
rather than specific reference sites. Using these criteria. the report stated "All of the 
reclaimed sites except one (vegetation survey sile V-4) could be released for post­
reclamation/and uses without(urther monitoring." The 1991 report also suggested that 
monitoring frequency be determined by the ranking based on acceptable vegetation 
criteria presented in Table 3.6. The NRCS methodology document (NRCS 1997) 
described trends and rangeland ecological health attributes, but provided no health rating 
system. 

The vegetation ranking criteria proposed in Tables 3.5, 3.6 and 5.6 from the 
Landmark/Weston 1991 report has been combined for this report and is presented in 
Table 5-1 below. As proposed in Table 5.6 of the Landmark/Weston 1991 report, and 
shown in the right hand column in Table 5-1 below, final release of the vegetation 
requirement could be made if, after 10 years, the composite vegetation ranking was good 
to excellent and the trend was stable. 

Table 5-1 
Specific Vegetation Ranking Criteria for Reclaimed Land, 
Composite Ranking Value and Monitoring Requirements 

(compiled from Tables 3.5, 3.6 and 5.6 - Landmark/Westun 1991) 

-----
Specific Ranking Foliar Basal Product 

(llls/ae 

.---~-;------ --------
ion* No. of Composite Final 

Release Vegetation Value Co"cr* COVCI'* re) 
Rankin J ~t ()A~) 

Excellent 10 ": 18.0 ":80 :0: 100 0 

---.. --- ---- -
Very good 8 ": 14.0 ": 7.0 ": 750 

--
Good 6 :> 12.0 2: 6.0 ": 650 

--_ .. -1----;---- ---------------4--------+----:-= 
Fair 4 c.IO.O I :> 4.0 c 450 

Jf;;~re- ~ ~__ ~{~- J=-~fF~ =-~~~;~~ --

*8ased on desirable species of grass 

Species Ranking 
Prcscnt* Value 

[--'----'---
- X":o: 36 4 

4 28 <; x < 36 

-----------
3 20 <; x < 28 

--
12'::x<20 2 

I 4 < x < 12 
I x<4 

Af tel' 10 
ars _.yc ----

Aft er 10 
ye 
sta 

ars, and 
ble or 
lining 
nd 

inc 
trc 
Aft er 10 
yea r5) and 

ble trend 
t allowed 
( allowed 
( allowed 

sta 
No 
No 
No 

bX is equal to the summation of specific ranking values assigned to the four criteria in Table 3.4. 

Data from the detailed monitoring reports in 1990 (Landmark/Weston 1991), 1996 
(Munk and Boden 1996), 2006 (Cedar Creek 2006) and NRCS (1998, 2000, 2006) show 
a consistent inclining trend and pattern of good to excellent plant communities and 
vegetation based on cover, diversity, density, and plant production. 

Data from the Landmark/Weston 1991, Munk and Boden 1996, Cedar Creek 2006 and 
NRCS 1998,2000,2006 reports is summarized below in Table 5-2. 

OA Systems Corporation 5 June 2007 
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Table 5-2 
Results of the Vegetation Monitoring, Pit Bottoms 

~Yc,,'~- 'Ref. I Foliar Basal 'Divcrsity-- Dc;;sit)' -- -Production--

.~~ "0~ ~ov~!:.;y~ #/IlIQL__ #/m: __ -co- .J~~!,."c'-r-c~---i 
_,Lf\;1_~ 0~ef Mine Ref Mine J-~ Mine_ I<,cf Mine Ref._ 
.-1.290 I -148.4 25L __ 119 9.9 9.2 14.8 30.3 59.5 -1043 2 1343 
0996 2 42.6.:"0.4 6.4 7.4 JO.O 110 -2ii:~ ]~-:;'Q~_ '328 -

1998 3 - .: - _:._ 17.0 _~-=-___ -_...Jl.!4 __ 573 __ 
2000 3 - - - - 11.0 - - - "523 -
-~ 3 - - -- - IC)-o--: - - -'938 -

29_~_4.--.L49.4 - - - 13,CJ...._~ '--___ - '82S'--+-_----i 
Ij~cf'erences: I-Weston 1991: 2- Munk and Boden 1996: 3- NRCS i 998,2000,2006: 4- Cedar Creek 2006 
2pcrcnnin! grasses only, wet weight 
'Numbers of species recorded per plot, also called spccies richness 
4Total vegetative production. dry weight 

Information provided in the 1990, 1996 and 2006 monitoring reports consistently 
indicated that vegetation on the reclaimed mine areas could be considered successful in 
meeting the primary goals of landscape stability, productivity, and well established plant 
communities. According to the cover and productivity, two of the important parameters 
for determining vegetation trends, the reclaimed mine areas showed good to excellent 
vegetation from 1990 until late 2006. Frequency (percentage that a plant species occurs 
in sample plots) was not a good measure of plant success; however, diversity of the 
reclaimed plots surveyed was as good, or better, than the natural vegetation indicating 
good vegetation structure. Plant production varied greatly between years measured due 
to differences in timing and amounts of rainfall. The years from 1999 to 2005 were 
drought years in this region with poor plant growth. 

The 1996 monitoring activities were conducted, and the monitoring report prepared 
(M unk and Boden 1996), at the end of the acti ve reclamation program during a season of 
good rainfall. The results of this interim monitoring indicate that, "In general, 
reclamation in the pit boltoms can be considered successful in meeting the goals of 
landscape stability, productivity, and containment of the prolOre." (Munk and Boden 
1996). The reclaimed areas did not meet the strict numerical standards of the ROD 
requirements, but had vigorous and productive plant communities Ivith desirable 
perennial grasses and shrubs. There were less desirable annual grasses in the reference 
areas due to past grazing and land use practices. 

Monitoring activities in the 2006 monitoring report (Cedar Creek 2006), in addition to 
assessing cover and productivity, followed suggested protocol based on NRCS methods 
for evaluating and rating ecological sites for health and stability in Chapter 4 of the 
National Range and Pasture Handbook for inventorying and monitoring land resources. 
The sampling and monitoring results compared these naturalized plant communities (on 
the reclaimed mine site) to the desired plant community based on the reclamation and 
revegetation techniques (grading, topographic and water control, and seed mix) used on 
the Jackpile mine. The trends and ecological health of the plant communities, and other 
physical attributes, showed excellent balance and sustainability of the reclaimed areas for 
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physical structure (topography, soils), hydrology (streams, runoff, watersheds, pools, 
springs and seeps), and ecology (vegetation, animals, and habitats). 

In summary, plant productivity surveys conducted by NRCS (NRCS 1998, 2000, and 
2006) confirmed the stability and trend in the vegetation on reclaimed areas. Productivity 
of the vegetation was consistent and was influenced by the local weather patterns. For 
example, productivity was lower in the drought year of 2000, but had recovered and was 
very productive in 2006. The summer and fall of 2006 had abundant and well-spaced 
rains and the vegetation responded with good productivity. Perennial grasses were tall 
and produced abundant seed. Vegetation and surface stability was observed in early fall 
after a record amount of rainfall during the "monsoon" season in mid to late summer. 
There was excellent growth and productivity of the vegetation due to the abundant soil 
moisture. There was a diversity of desirable perennial grasses, shrubs, and forbs in the 
pits, side slopes, and level areas that formed stable vegetation communities. Some minor 
surface gullies formed, which were repaired, and had started revegetating naturally from 
the abundant seed bank in the soils. Some low depressions in the filled mine pits still had 
standing water from runoJ1; 

6.0 DISCUSSION OF RESULTS 

The results of the vegetation monitoring show good to excellent plant communities with 
total foliar cover values of 43-50%; according to Landmark/Weston (1991) regional 
values are 10.3% to 26.5%, so the cover values far exceed the 90% specified in the ROD; 
and plant production of 523-1043 Ibs/ac on the reclaimed areas. The trends in vegetation 
are stable for plant diversity and health. The reclaimed mine areas can be considered 
successfully revegetated based on the available monitoring data. The reclaimed mine has 
a stable and self-sustaining diverse ecosystems with very good to excellent vegetative 
cover and productivity of desirable plant species, and good habitat for local wildlife. 
There are no comparable reference sites for determining the success standards of these 
ecosystems as required by the ROD. However, not meeting the ROD requirements is 
acceptable because there are no suitable or comparable reference sites available. It 
should be noted, however, that the ROD has been more than adequately met. The 
recommendations of the monitoring reports and this summary are that the mine has 
successful vegetation based on plant cover, production and other criteria of stability and 
sustainabili ty. 

The reclaimed 111ll1e can be released from the 10-year monitoring period based on 
revegetation success. Post-reclamation land uses can be instituted based on future 
management decisions. These land uses were listed in the ROD as grazing, light 
manufacturing, office space, mining, and major equipment stqrage. There was concern 
expressed by allowing livestock grazing in the pit bottoms because of potential uptake of 
metals and radionuc!ides. This is discussed in the plant uptake evaluation (OA Systems 
Corporation, Jackpile-Paguate Uranium Mine Record of Decision Compliance 
Assessment, Appendix A, 2007). 

OA Systems Corporation 7 
-~-~-----------::-

June 2007 
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6.1 Data Condition 

The available data from the vegetation surveys were evaluated for applicability to the 
revegetation monitoring. The sampling periods were adjusted based on vegetative 
growth and drought years. An evaluation of the concurrent and post reclamation 
vegetation monitoring data is presented in Table 6-1. The lack of vegetation monitoring 
during the period of 2000 until fall of 2006 was the 1110st significant problem. 

Table 6-1 
Evaluation of Concurrent and Post Reclamation Vegetation Monitoring Data 

Positives 

• Reports \\'Cr0 clear and concise. 

• Survey methods were adequately 
explained. 

• Reports were consistent for vegetation 
success 

• Protocol for determining ecological health 
and stability were positive. 

• Overall, vegetation was good to excellent 
over the entire mine site. 

• Procedures for lTcstablishing vegetation 
were followed and produced good results. 

6.2 Vegetation Conditions 

Negatives 

• 

• 

• 

• 

• 

Not all vegetation parameters were 
measured during each period. 
Methods were not standardized for yearly 
comparisons. 
Vegetative trends were inferred from 
incomplete surveys. 
Several years from 1996 to 2006 had no 
data or surveys. 
Not all parameters suggested by the 
Environmental Monitoring program were 
analyzed for each year 

Overall, revegetation in the pit bottoms and slopes that were sampled was excellent and 
especially robust in the above-average precipitation year 2006. The blue grama seed 
heads were nearly hip high, and other grasses were tall and produced an excellent seed 
crop. Plant diversity vvithin the revegetation was better than expected given the seed 
mixtures used or 7-9 species, however 72 plant species (Munk and Boden. 1996) were 
noted in the reclaimed areas mostly Ii'om natural seed dispersal processes. With the 
exception of low forb species and lack of biological crusts, all the rangeland health 
indicators were rated as having little or no departure from the ecological site descriptions. 
With respect to the key qualitative parameters, all were rated in the highest or next-to 
highest category except for soil crusts (Cedar Creek 2006). Soil crusts arc more common 
with longer soil development. 

The reclaimed vegetation is a grassland/shrub community dominated by native grass 
species, and a sub-component of shrubs. Grasses arc dominant in most areas followed by 
forbs and shrubs. TIle pit bottoms had two types of vegetation: 1) drier sites in these 
areas had dominant taxa of blue grama (Bouleloua gracilis), side-oats grama (Boule/aua 
curlipendula), four-wing saltbush (Alriplex canescens), and alkali sacaton (Sporobaius 
airoides) with 27.1 %, 12.7%. 9.1 %. and 3.5% cover. respectively; and 2) in moist areas 
the dominant taxa were alkali sacaton, four-wing saltbush, galleta (Hilariajamesii), and 

OA Systems Corporation 8 June 2007 
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blue grama with 22.5%, 3.8%, 2.2%, and 1.5% cover, respectively. Slopes and tops of 
reclaimed areas have different dominant species in addition to blue grama and galleta 
with side-oats gram a, Indian riccgrass, and yellow sweet clover dominant in some areas. 
Vegetation on reclaimed sites is diverse, vigorous, and well established. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on this vegetation review, the following conclusions can be drawn: 

I. The Jackpile Reclamation Project post reclamation vegetation monitoring 
program deviated from the requirement of the Record of Decision. This was due 
to modifications in determining vegetative success that was the result of a 
prolonged drought, as documented in local reports. The monitoring met the intent 
of the ROD in determining vegetation success, in that the mine was very 
successfully rcvegetated based on important vegetation parameters of cover and 
productivity. The revegetation results did not meet the strict numerical standards 
of the ROD, but there were vigorous and productive plant communities with 
desirable perennial grasses and shrubs throughout. 

2. As presented in Table 5-1, and discussed in Section 6.2, the condition of post­
reclamation vegetation is very good to excellent, and the reclaimed mine has 
stable and selj~sustaining diverse ecosystems, and good habitat for local wildlife. 

3. Trends in vegetation are stable for plant diversity and health. 
4. The reclaimed mine can be released from the I O-year monitoring period based on 

revegetation success. 
5. Some minor surface gullies formed from record rainfall in 2006 that were repaired 

and revegetated naturally from the abundant seed bank in the soils. 
6. There are no hazards to human health and safety hom the current vegetation 

conditions on the reclaimed mine. The potential for hazards to livestock is 
discussed in the plant uptake evaluation eOA Systems Corporation, .lack pile­
Paguate Uranium Mine Record of Decision Compliance Assessment, Appendix 
A, 2007). 

Based on these conclusions, the following recommendations can be made: 

1. Vegetation on the reclaimed mine is currently stable and successful. 
2. The 10-year monitoring period appears to be sufficient to assess the revegetation 

and future formal monitoring does not appear to be warranted. 
3. Management practices should consider the entire mine site as a resource unit and 

develop a future management plan along with other units on the Pueblo of 
Laguna. Future access, roads, and fences should be designed for the management 
unit. 

4. Surface water management plans may need to review the surface runoff options 
for controlling rills and erosion as it relates to vegetation. Water is concentrated 
off the faces of the reclaimed waste dumps into long contours that need to be 
reduced in length. Runoff and water drainage on the reclaimed surfaces should be 

-------- ---------cc---~---~---.-------

OA Systems Corporation 9 June 2007 
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allowed to develop channels that will not need to be managed or repaired in the 
future. 

5. Ponds and wetlands are developing in some of the depressions of the mine pits, 
and are a desirable and productive type ecosystem that should be retained. 
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2006 Vegetation Monitoring 

Jackpile Paguate Reclamation Project 

Cedar Creek Associates, 

November 2006 

1.0 Introduction 

The Jackpile Paguate reclaimed mine was monitored for vegetation success during November 

2006 for the 10-year monitoring requirement according to the Record of Decision (ROD 1986). 

This vegetation monitoring event was conducted by Cedar Creek Associates, Inc. using standard 

and up-to-date methOdology. 

The two pits in the South Pit area (SP-34 and SP-35) and the one pit in the North Pit area (NP-20) 

were sampled. The Jaekpile Pit was sampled in September 2006 for production by NRCS. Three 

sites within each pit were selected for sampling. The SP-35 pit had developed three fairly distinct 

communities and one sampling site was placed in each of these. The SP-34 pit was fairly 

homogeneous (besides the ponds / wet areas) and the sites were equidistantly placed. The NP-2.0 

pit exhibited two communities / soil types, and two sites were located in the larger galleta 

community while one was placed in the smaller rockier soil area. At each site, five representative 

cover transects and production quadrats were placed in the area. The six specific parameter were 

rated at each cover transect and then the 18 NRCS rangeland heath indicators were estimated for 

the entire site area. 

All the specific parameter ratings, NRCS ratings, co vcr data summary, production data summary, 

and notes for each site were organized onto Excel workshects (Jackpile Qualitative, which are 

available on a CD upon request.). Other summary cover tables and charts, as well as raw data 

tables are on two files (Jaekpile Cover and Jackpile Prod, available on CD). Landscape and 

ground photographs of cach sample site, as well as overview shots of the pits are provided 

individually and in a four-per-page presentation format (also available on CD upon request). A 

map of each of the pits with sample site locations and miscellaneous notes are provided in a JPEG 

format. The folloJ'ing presents the methodology for the cover and production portions of this 

evaluation as well as a brief synopsis of each pit area. 

Overall, the revegetation effort in the pit bottoms that were sampled was excellent and especially 

robust in this above-average precipitation year. It was difficult to find any major faults with the 
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reclamation effort, except that plant diversity within the revegetation was lower than expected 

given the seed mixes used. W itb tbe exception of low forb diversity and lack of biological crusts, 

all the rangeland health indicators were rated as excellent and having little or no depal1ure from 

the ecological site descriptions. With respect to the key qualitative parameters, all were rated in 

the highest or next-to highest category except for soil crusts. 

2.0 Methodology for Quantitative and Qualitative Vegetation Sampling 

2.1 Sample Site Selection and Evaluations 

The sample layout protocol for revegetation evaluations in 2006 largely followed procedUres 

developed by Cedar Creek Associates, Inc. to provide representative and cost-effective data for 

evaluation of revegetation. After an initial reconnaissance of the entire pit area, three 

representative "sites" were selectcd (sec Maps 1-3). Placement of these sites took into account 

factors such as dominant vegetation, topography, distance from other sites, and different seed 

mixes and/or years. At each site, five cover transects were sampled in a spoke-like manner 

radiating from the center of the site and jive production samples were placed at the end of each 

transect (Note: Figure 1 shows the prodnctioll quadrat at the beginning of each transect). In 

addition, a qualitative rating of six specific parameters (wind erosion, water erosion, soil crust, 

plant vigor, seedlings, and seed reproduction) was conducted along each transect. The final 

evaluation at each site involved a qualitative assessment of the rangelandl18alth using indicators 

and rating categories developed by the National Resonrces Conservation Service (NRCS). 

2.2 Determination of Ground Cover 

Ground cover at each sample point was determined utilizing the point-intercept methodology as 

illustrated on Figure 1. As indicated on this fignrc, Cedar Creek utilizes new state-of-the-art 

instrumentation it has pioneered to facilitate much more rapid and accurate collection of data. A 

transect of 10 meters length was extended in the direction of the next sampling location from the 

flagged center of each systematically located sample point. At each one-meter interval along the 

transect, a "laser point bar" was situated parallel to, and approximately 4.5 to 5.0 feet vertically 

above the ground surface. A set of 10 readings was rccorded as to hits on vegetation (by species), 

litter, rock (>2mm), or bare soil. Hits were determined at each meter interval by activating a 

battery of 10 low-energy special ized lasers ** situated along the bar at 10 centimeter intervals and 

*' Lasers utilized for this instrument are state-of-the-art and are a specialized design to emit a unique 
electro-magnetic wavelength visible under full sunlight, a condition previously not possible with portable 
low-energy lasers. 
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Figure 1 
Sampling Procedure at a Systematic Sample Site Location 
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recording the variable intercepted by each of the narrowly focused (0.02") beams (see Figure I). 

In this manner, a total of 100 interccpts per transect wcre recorded resulting in I percent cover per 

intercept. This methodology and instrumentation facilitates the collection of the most unbiased, 

repeatable, and precise ground cover data possibJc. 

2,3 Determination of Current Anllual Production 

At the end of each cover transect, current annual production was collected from a '/, m' quadrat 

frame placed one meter and 900 to the right (clockwise) of the ground cover transect to facilitate 

avoidance of vegetation trampled by investigators during sample site location (see Figure I). 

From within each quadrat, all above ground current annual vegetation within the vertical 

boundaries of the frame wcre clipped and bagged separately by life form as follows: 

Perennial Grass Perennial Forb 

Annual Grass Annual Forb 

Shrub Sub-shrub 

In addition, the percentage of warm-season grasses that made up the perennial grass total was 

estimated to the nearest 5%. All produetiou samples were weighed in the field (wet weights) and 

then returned to the lab for drying and weighing. Samples were air-dried until a stable weight 

was achieved (7 days). Samples were then re-weighed to the nearest 0.1 gram. 

2.4 Sample Adequacy Det~nnination 

Fifteen cover samples within each pit area were collceted (five from each site). From these 

preliminary efforts, sample means and standard deviations for total non-overlapping vegetation 

ground cover were calculated. For non-monitoring applications, the typical procedure is that 

sampling continues until an adequate sample, HIllin) has been collected in accordance with the 

Cochran formula (below) for determining sample adequaey, whereby the population is estimated 

to within 10% of the true mean ([1) with 90% confidence. 

When the inequality (nmin :5 11) is true, sampling is deemed adequate; and IIlllin is determined as 

follows: 
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where: n = the number of actual samples collected (initial size = 15 or 20) 

I = the value from the two-tailed I distribution for 90% confidence with 
n-l degrees of li'ccdom; 

s 2 = the varianec of the estimate as calculated /1-om the initial samples; 

x = the mean of the cstimate as calculated from the initial samples. 

If the initial samples do not provide a suitable estimate of tile mean (i.c., the inequality is false), 

additional samples would be collected until the inequality (Umin ::: n) becomes true. However, 

because sampling is for managerial (monitoring) information, adequacy is not necessary and is 

calculated for informational purposes only. 

2.5 NRCS Rangeland Health 

This suggested protocol is based on NRCS methods for evaluating and rating ecological sites for 

health and stability as given in Chapter 4 of the National Range and Pasture Handbook for 

inventorying and monitoring land resources. Sampling and monitoring results will be used to 

compare these naturalized plant communities (on the reclaimed mine site) (0 the desired plant 

community based on the reclamation and revegetation techniques (grading, topographic and water 

control, and seed mix) used on the Jackpile mine. Trends and ecological health of the plant 

communities and other physical attributes will be used to determine balance and sustainability of 

the reclaimed areas. The NRCS also mentions history (when reclaimed) and yearly or other 

monitoring results to determine trends 

The characterization of tile reclaimed site has three basic parameters: 

Physical structure - topography, soils 

Hydrology - streams, runoff; watersheds, pools, springs and seeps 

Ecology - vegetation, animals, and habitats. 

To determine ecological health and stability, NRCS uses the following attributes 

I. Rills 

2. Gullies 

3. Water ftow patterns, channels, l,treams 

4. Wind erosion 

5. Bare soil 

6. Soil pedestals 
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7. Soil surface features 

8. Cryptobiotic crusts 

9. Water infiltration and runoff 

10. Plant species composition 

II. Functional plant groups - life forms, seasonality, layering 

12. Annual productivity and total biomass 

13. Plant vigor 

14. Recruitment, reproduction, seed production, seedlings 

IS. Plant mortality 

16. Plant strcss 

17. Litter and plant residues 

18. Invasive species (exotics, aliens, "weeds", noxious) 

in addition to ground cover and annual production, the folIo\ving parameters can be measured or 

estimated using a plotless technique: 

plant species composition to determine functional groups and layering (list all plant 

species observed in the area. 

wind and water erosion (on a scale: I=severe, to 50 'none) 

soil crusts (scale: I =none, 5=good microbiotic crust) 

plant vigor/stress (scale: I=stressed, somc mortality, to 5=vigorous) 

seed or propagules production, seedlings (scale I"none, to 5"excellent 

seedsireproduction) 

3.0 Results of the Monitoring 

Overall, the revegetation effort in the pit bottoms that were sampled was excellent and especially 

robnst in this above-average precipitation year (the blue grama seed heads were nearly hip high). 

It was difficult to find any major faults with the reclamation effort besides the obvious high water 

table/ponding issues and lack of any biological crusts. During these late fall surveys the plant 

diversity within the revegetation was low and forbs were not observed. Grass diversity decreased 
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as the water table neared the surface (the weller and more alkaline locations). Nearly all soil 

surfaces in the pit exhibited varying degrees of "plate" formation whieh is typically associated 

with drying mudflats. It appears that nearly all of these pit bottoms experienced standing water 

for some period of time this past monsoon season. Most vegetation seems to have withstood this 

inundation and benefited, but some saltbush and snakeweed may have died. It was difficult to tell 

whether many of these plants were decadent, senescent or dead. This was especially hard at 

sample site #2 in the SP-35 pit. 

The SP-34 Pit was sampled with 15 transects in 2006 and is exhibiting excellent revegetation. 

Perusal of Table 3.1 indicates that the total cover in this area was 58.1 % with an average 

perennial cover of 57.5%. Dominant taxa in this area were blue grama (Bouteloua gracilis), side­

oats gram a (Bouteloua curtipendula), four-wing saltbush (A triplex canescens), and alkali sacaton 

(Sporobolus airoides) with 27.1 %, 12.7%, 9.1 %, and 3.5% cover, respectively. Air-dry 

production averaged 923 pounds per acre with warm-season grasses averaging 723 pounds per 

acre and shrubs averaging 194 pounds per acre. The three sample sites were very similar with 

respect to cover and production with only slight variations in plant composition, bare ground and 

litter values. With the exception of low forb diversity and lack of biological crusts, all the 

rangeland health indicators were rated as having little or no departure ii'mn the ecological site 

descriptions. With respect to the key qualitative parameters, all were rated in the highest or next­

to highest category except for soil crusts. 

~~--.--.------.-~~---,-~--------

Table 3-1. Results of the Vegetation Monitoring at the Jackpile Min~~~"~1~:~'~~'~6-1 

Plant Canopy Cover - % 

-~ I South Pit- SP-34 

--~-~ 

South Pit - SI'3 5 North I 'it - 01'20 
. __ .. 

Total Plant Cov er 58.13 34.33 55.67 
._--------~------

Rock 1.27 0.07 3.80 
-----~- ~~~-. 

Litter 12.93 17.13 13.47 
-
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,--------------r 
Bare grollnd I 27.67 

I ...L!_ i----.-.-.-

-- I 
._---

49.47 I 27.07 
----.. -.. -~---

Plant Production - Ibs lacre (air dry) 
---~~----······-,__--·---~--T -- -~·T---------------

South Pit - SP-34 So lith Pit - SP3 5 North Pit -. 01'20 

Perennial Grass 722.78 466.07 783.81 

c--.-------1-~----_t__-

Annual Forbs 12.14 7.61 28.84 

f--------+-------._--+-- --

Subshrubs 0.00 0.00 65.05 
----_ .... -

Shrubs 193.74 77.68 122.95 
---------_. ---------_._--

TOTALS 923 551 1002 
~--~-.. -~-------.~------- _. 

South l'iL:-_SP-35 

The SP-35 Pit was sampled with 15 transects in 2006 and is exhibiting very good revegetation. 

Perusal of Table 11 indicates that the total cover in this area was 34.3% with an average perennial 

co vcr of 33.3%. Dominant taxa in this area were alkali sacaton, four-wing saltbush, galleta 

(Hilariajal11esii), and blue grama with 22.5%, 3.8%, 2.2%, and 1.5% cover, respectively. Air-dry 

production averaged 551 ponnds per acre with warm-season grasses averaging 466 pounds per 

acre and shrubs averaging 77 pounds per acrc. Three vegetation communities were apparent 

within the pit bottom with transitional ecotypes between each one (see Map 2). Along the eastern 

edge of the pit, deposition from the reclaimed slopes has produced a slightly sloped narrow strip 

of land where many of the more xeric seeded species are prevalent. This is the only site in this 

evaluation where any soil movement was observed. The second site within this pit was located in 

the central portion where four-wing saltbush and alkali sacaton dominate. This area is wetter and 

lacking in any grama species. As noted earlier, four-wing saltbush and snakewced are mainly 

decadent andlor dead here, perhaps from too much standing water or for too long. The third 

community and site is located in a seasonally wet meadow that is dominated almost entirely by 

alkali sacaton. Cover and production values arc lowest at this site. Rangeland health and key 

qualitative parameters are overwhelmingly positive at these three sites with a few exceptions (see 

Tables 4-6 for details). 
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The NP-20 Pit was sampled with 15 transects in 2006 and is exhibiting excellent revegetation. 

Perusal of Table 12 indicates that the total cover in this area was 55.7% with an average perennial 

cover of 51.5%. Dominant taxa in this area were galleta, snakeweed (Gulierrezia sarathrae), 

side-oats grama, yellow sweetelover (Melilolus officinalis), blue grama, and four-wing saltbush 

with 30.9%, 5.7%, 4.7%, 4.0%, 3.9%, and 3.3% cover, respectively. Air-dry production averaged 

1,002 pounds per acre with warm-season grasses averaging 783 pounds per acre, sub-shrubs 65 

pounds, and shrubs averaging 123 pounds per acre. The first two sample sites were very similar 

with respect to cover and production with only slight variations in plant composition, bare ground 

and litter values. Sample site #3 was located in the eastern third of the pit and apparently 

received a different growth medium than the rest of the pit. It appears that native topsoil was 

used due to the quantity and diversity of native taxa observed. In addition, the soil was rockier 

and little to no "shrink-swell" plates were noted (possibly due to elevated organic matter typical 

of topsoils). With the exception of low plant diversity, lack of seedlings, and no biological crusts, 

all the rangeland health indicators were rated as having little or no departure from the ecological 

site descriptions. With respcct to the key qualitative parameters, all were rated in the highest or 

next-to highest category except for soil crusts. 

4-0 Summary 

Plant communities surveyed in the pit bottoms were vigorous and \-vell establishcd\ and the 

rangeland health indicators were rated as having little or no departure fro111 the ecological site 

descriptions. Plant cover and productivity in this year of abundant rain were high at 34 to 58% 

cover, and 551 to 1002 Ibs pcr acre. 
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1.0 INTRODUCTION 

Jackpile-Paguate L'ranillm A,-fine 
Record of Deci.';ion Compliance Assessment 

__ ~ ___ J:.Q§.1:B.r;;s!amaliQlJJ~(igJJ.Jj)l{(lffidiatiQ!.L/:r. Radon Gas AnaJ.x.·(if§ 

This report presents an evaluation of gamma radiation and radon gas surveys conducted 
for the reclaimed .lack pile-Paguate Uranium Mine. 

The objectives of this report are to: 
1. Determine if the post-reclamation monitoring for gamma radiation and radon gas 

monitoring met the rcquirements in the Jackpilc-Paguate Reclamation Project 
Record of Decision (ROD) (DOl, 1986) as defined in Table 1-5 of the 
Environmental Impact Statement (EIS) (DOl, 1986) 

2. Review the survey reports and concentrations measured for compliance with the 
requirements of the ROD. 

3. Make recommendations for future monitoring programs and management 
practices to ensure that the current reclamation status poses no hazards to the 
environment or human health. 

The following presents an overview of the survey procedures, the results of monitoring of 
gamma radiation and radon gas, and the basis for making decisions on the mine 
reclamation and future land usc status. 

2.0 BACKGROUND 

The EIS presented several reclamation actlvllles and proposed treatments that were 
designed to reduce the potential for release and exposure to gamma radiation and radon 
gas. The activities and treatments were carried out during active reclamation and 
included: 

1. Moving stockpiled protore (Jackpile Sandstone) into the pits and covering with 
overburden (Mancos Shale) and topsoil (Tres IIennanos Sandstone) before 
revegetation. 

2. Covering exposed surfaces of Jackpile Sandstone on waste dumps with shale 
overburden and topsoil. 

3. Clearing and moving contaminatcd materials from facilities, roads, rail spur, and 
disturbed sites; and topsoiling all disturbed sites (old roads, etc.) before 
reclamation. 

4. Stabilizing waste dumps at 3: 1 slopes, moving some dumps from drainages, and 
reducing pit highwalls. 

5. Pits were to remain as closed basins and fenced to prevent access of domestic 
cattle and human entIy. 

This haluation used the following reports and monitoring results: 

1. Jacobs Engineering Group, lackpile Project Environmental Monitoring Plan, 
Final, 1989. 

2. U.S. Department of the Interior (DOl), Final .!ackpile-Paguate -- Uranium Mine 
Reclamation Project Environmental Impact Statement, Vol. 1,1986. 
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3. U.S. Department of the Interior (DOl), Bureau of Land Management, 
Memorandum to Bureau of Indian Affairs (BlA), Subject: Radiological 
Monitoring, Jackpi/e Reclamation Project, May 20, 1994. 

4. Pueblo of Laguna, Reclamation Project Manager, "Jackpile Reclamation Project, 
Pueblo of Laguna. New Mexico", Annual Report, 1996 

5. Gamma and radon measurements in data shcets (Excel or PDF) for field surveys 
1990 to 1996 

Monitoring for gamma radiation and radon gas started with active reclamation activities 
in 1990 and continued until 1997 at the completion of reclamation. 

3.0 REQUIREMENTS OF THE ROD AND EIS 

Requirements of the ROD and EIS for monitoring gamma radiation and radon gas were 
specified in Table 1-5 in the EIS. The proposed monitoring program is presented as 
Table 3-1 below. 

Radon G 

Table 3-1 
Proposed Gamma Hadiation and Hadon Gas 
Monitoring Program in the EIS (DOl" 1986) 

-.~--.-.----- -----~-.----

-------- -_._- ----
Stations Each waste dum ._-_._-----

"""'-----~--- .. -
p a!~~~£l~cted reclaimed areas 

As needed 
bdiation ~!.~.~~L. . . .•. 

Parameters GrOl.I.!.!.d survey 
-;--;-;- -------

rll~S final acr!?.l sU~.YcX_ .. ___ . 

------Duration Before ~eedillg a nd_t?!_~~C after reclamation is cor~:p}ete:.. ____ _ 
Stations 5 c-::---

_Monthl.l'..........._ as f-"freql~ 
Parameters _ Rn-222 (r>CilL) 

---------~-----~~-

-----_. 
Duration A minimum of 3 }c~rs following reclamation: 

The specified limit for gamma radiation levels following reclamation was twice the 
background level of 14 micro Roentgens per hour (l4J-1R/hr). The specified limit for 
radon gas levels after reclamation was 3 picocuries per liter (pCi/L) above background of 
0.5 for a total of3.5 pCi/L. 

One document addressed the proposed monitoring program after final reclamation was 
complete. That document, the gamma radiation monitoring plan proposed by Jacobs 
Engineering (Jacobs 1989), suggested modifications of the requirements of the EIS as 
follows: 

1. Aerial survey sbould be replaced by an extensive ground survey at 3 feet above 
ground because it is more accurate and less expensive. 

2. All waste dumps with exposed Jackpile Sandstone (protore) or construction areas 
should be surveyed in a grid pattern prior to placement of shale and topsoil cover. 

3. After initial excavation of construction areas or placement of topsoil, the area 
should be surveyed to determine areas that were twice the background level. 
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Radon gas surveys wcre to be modified as follows: 
1. Radon was to be continuously monitored during construction at 15 locations on, 

and around the mine. 
2. Radon was to be continuously monitored at 10 locations on and adjacent to the 

mine for four successive qUal1ers after construction was complete. 
3. Monitoring of radon flux was eliminated due to technical infeasibility, and 

hecause there was no standard for radon flux. 

4.0 PARAMETERS MONITORED AND SAMPLING METHODS 

Gamma ra_diation was measured using a TMA/Eberline gamma meter held three feet 
above the ground. The gamma surveys started during construction in 1990, and were 
concluded in 1993. There are no records of gamma radiation surveys after 1993. The 
following are the arcas surveyed during the period of 1991 to 1993. They were selected 
based on recommendations from the lOIS and monitoring reports. 

1. Shops, construction buildings, and offices; housing area; Paguate townsite 
2. Waste dumps and protore stockpile areas 
3. Crusher areas; haul and access roads 
4. Loading dock and rail spur from Quirk Station north to the project boundary (in 

1990) 
5. Three pits (North Paguate, South Paguate, and J ackpile) during backfilling and 

covering with shale and topsoil 

Gamma radiation was measured using grids (1 OOxl 00 feet or 200x 1 00 feet) and recorded 
on fleld sheets, log and summary analytical sheets, and hand-drawn field maps. 
Measurements arc recorded in micro Roentgens per hour (iJRlhr). 

JZadon-222 gas was measured using Track Etch"' cups (Barringer Alpha Track Detectors) 
at 15 predetermined locations on, and around, the mine as suggested by the monitoring 
report (Jacobs 1989). The cups were set up on posts three feet above ground at each 
location, and collected quarterly from April 1990 to May 1997. The monitoring station 
locations and time were recorded on Radon Test Detector log sheets or field forms, and 
the results listed on Radon Measurement Data sheets and Monitoring Reports for eaeh 
quarterly testing period. The complete radon-222 survey results were tabulated and 
reported in the 1996 Annual Report for the Jackpile Reclamation Project. Measurements 
are reported in picocuries per liter (pCi/L). 

5.0 RESULTS 

Gamma Radiation: The results of the gamma surveys showed that open uncovered pits, 
protore (Jackpile Sandstone) stockpiles, and areas contaminated with arc (i.e., crusher 
areas, haul roads, etc.) averaged 62 to 173 iJR/hr before reclamation activities. Waste 
dumps measurcments varied depending on the surface materials from 19 to 48 iJR/hr. 
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Shops and buildings on site initially measured 0.9 to 52 iJR/hr in 1991/1992, but were 
cleaned and reduced to 0.9 to 14 iJRlhr in 1993. 

During construction and reclamation activities, protore and contaminated areas were 
removed and placed in pits, which were then covered with shale and topsoil. 
Measurements of gamma radiation levels on the shale cover in pits and on waste dumps 
were reduced to 14 to 28 iJR/hr, and after topsoil placement the readings were reduced 
further to less than 1 ° iJR/hr. Covering the protore and pits with shale and topsoil 
reduced gamma radiation to acceptable levels. There were no gamma surveys after 1993 
when the pits were covered and reclaimed. 

Radon Gas: The results of the radon gas surveys were summarized in a table in the 1996 
Annual Report, a portion of which is abstracted and presented in Table 5-1 below. The 
averages of radon gas were all less than 2 pCi/L, and the average for all sites was 1.0 
pCilL. There was no measurcment of radon gas above 2.9 pCilL, which was measured in 
the Old Shop in 1990. It was subsequently cleaned to reduce radiation. Radon gas was 
monitored for four quarters after reclamation was completed, in May 1997. None of the 
radon gas measurements excceded the limit of3.5 pC ilL. 

Table 5-1 
Averages of Radon Gas Measm'ements in pCi/L at 15 Site Locations 

Jackpilc Reclamation Project, April 1990 to May 1997 

=~ Location Range Average 

_____ ._!'.=.IO ,,1'0"- ..... _._1 0.4-2.1 .O.:J __ .. _. __ 
____ . __ Ii:.Paguate .. 0.6-<2.0 . ...... _. ___ LL._. __ 
.. _ .. _____ ()J:J2 __ -.~O.c1:.:::l.:Q..--r. ° ~ ____ _ 

-.------cC:c' c070,.;I:cll.;'dg?_ ... _ .. __ . 0.7 -1. 9 .;'1,;;.2 __ . __ _ 
HIWAY 0.7-2.0 1.2 

-------_._---- .-.--.-~-.--- --
New Shop 0.4-<2.0 0.6 

W. Paguate 0.3-<2.0 0.9:::-_. __ -1 
____ .c--\>,I.,,!I.::L----.-.----O-.~-,--1.8---.. _. __ .71.'=2 ___ _ 

. __ -"P.."aQ:gl""Jate II 1 . ___ .. JLl:.I .2 _.:;.0.c::7 ___ 1 
_____ ~;uate#2 ~.i .. -.. OJ~?:2_. o} ____ . 

N. J"ckl'.il.e 0.3·1.4 ~_. . . ...!J.J ___ _ 
__ . Old ShOL _. __ .. _U-2c5_._. 0 ___ _ 

W. Jackpile ... __ .. 0.4·2.9 .__ _-71..;;.8 __ ---1 
__ ._~S_\1v'.J:louse _ ~()A-1.5 __ O~ __ .. _ 

1 __ --cc-c~---'.I"'Z"'M'-'."'G"',-2 -.-L_. __ .Jl .. l.:.L2 ___ . . 0.2 .. '--
Average (all measurements) 1.0 pCi/L. Standard for the site is 3.5 pCi/L (3 pCi/L above 
background of 0.5 pCi/L) 

6,0 DISCUSSION OF REStJLTS 

Gamma radiation on the mine reclamation areas was reduced by moving protare and 
surfaces of the contaminated areas into the pits and covering them with shale and topsoil. 
Waste dumps that had Jackpile Sandstone on the surface were also covered with topsoil. 

._ .• _--_ .. _-
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These activities effectively reduced measured gamma radiation to acceptable levels of 
less than 28 ~R/hr on the mine areas up to, and during, 1993. There were no records of 
post-reclamation monitoring of gamma radiation after completion of reclamation in 1996. 

All radon gas measurements were consistently below the standard limit of 3.5 pCi/L set 
by the ROD. 

6.1 Data Condition 

An evaluation of the gamma radiation and radon gas monitoring data IS presented 111 

Table 6-1. 
Table 6-1 

Evaluation of Gamma Radiation and Radon Gas Monitoring Data 

Positives 

Gamma lZadiation .. ___ ... ____ ._. _______ ._ .... _ .. __ ._._ ... __ ., ..... _ .. ,""_., __ ., __ 'u_. ___ ~_~_~. 

• Most or the sites selected and measured 
were at the appropriate locations. 

• The sample grids adequately covered the 
sites sampled. 

" Using hand-held gamma meters was an 
excellent method for sampling areas. 

Radon Gas 

Negatives 

til Recommendations for time periods to 
sample gamma radiation were not 
followed. There was no post-reclamation 
monitoring. 

It Data was not summarized or presented in a 
form for analysis of results 

• Data collected was not analyzed for 
patterns to determine when or where to 
monitor. 

• Data was not in a well tabulated form and 
not checked for ae..cura.c:)':_._. ________ _ 

--------_._--_ .. _----------------_. --_ .. _---------_._-------
" Sampling periods and locations were "None 

adequate and followed the 
recommendations for monitoring and the 
EIS. 

• Data was well recorded and summarized in 
tables. 

• Data was easi ly analyzed for meeting 
standards. 

6.2 Data Evaluation 

The gamma radiation surveys were difficult to interpret, and in some instances 
incomplete. The surveJ data could have also been plotted on maps or in tables for 
analysis of patterns or trends. 

In contrast, the radon gas measurements were mostly complete, summarized in tables, 
and easily interpreted in order to analyze for patterns and trends. 
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The Memorandum (dated May 20, 1994) from the BLM for a review of radiological 
monitoring stated that; I) all reclamation personnel have received minimal dosages based 
on TLD badges, 2) results of the Track EtchQ

) canisters for measuring radon are averaging 
1.0 pCi/L, and 3) the gamma radiation in the revegetated North and South Paguate pit 
areas is equal to or less than background, and the gamma readings in backfilled and 
covered areas of the Jackpile pit are within the required reclamation limit of twice 
background. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on this radiological measurement review, the following conclusions can be drawn: 

1. The Jackpile Reclamation Project gamma radiation monitoring program deviated 
from the requirement of the Record of Decision in that results were not tabulated 
or analyzed, and were not continued for the specified time periods. 

2. Gamma radiation levels are pro bably below the 28 pR/hr limit on most areas of 
the reclaimed mine site, but there is uncertainty duc to the lack of recommended 
post-reclamation monitoring. 

3. Radon gas levels were consistently below the limit of 3.5 pCi/L at all locations 
measured. 

Based on these conclusions, the following recommendations can be made: 

I. Gamma radiation levels should be checked in specific locations at least one more 
time to verify that reclaimed areas are meeting the standard of 28 pR/hr. 

2. The reclaimed mine can be released hom any requirement for radon gas 
measurements, and should present no hazards for human health. 

3. Post-reclamation land uses can be instituted based on this radiation data 
evaluation. 

8.0. REFERENCES 

Jacobs Engineering Group, Jackpile Pro/eci Environmental Monitoring Plan, Final, 
1989. 

U.S. Department of the Interior (001), Final Jackpile-Paguate _. Uranium Mine 
Reclamation Project Environmcntallmpact Statement, Vol. 1, 1986. 

U.S. Department of the Interior (001), Bureau of Land Managemcnt, Memorandum 
to Bureau of Indian Affairs (BIA), Subject: Radiological Monitoring, Jackpile 
Reclamation Project, May 20, 1994. 

Pueblo of Laguna, Reclamation Project Manager, "Jackpi/e Reclamation Project, 
Pueblo of Laguna, New Mexico", Annual Report, 1996 
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1.0 INTRODUCTION 

This report presents a soil evaluation and data review for the reclaimed Jackpile-Paguate 
Uranium Mine. 

The objectives of this report are to: 
1. Determine if the soils and vegetation testing met the requirements in the J ackpile­

Paguate Reclamation Project Record of Decision (ROD) (DOh, 1986) as defined 
in the Environmental Impact Statement (0011, 1986) 

2. Review the soil and vegetations chemical and radiological data collected and 
applied topsoil depths during reclamation for requirements established in the 
ROD. 

3. Make recommendations on how to overcome any ROD deficiencies. 

2.0 BACKGROUND 

The area of the mine and surrounding landscape is a region of broad mesas and plateaus 
separated by deep canyon, dry washes, and broad alluvial valleys on the southeastern 
edge Colorado Plateau province. This is a semi-arid region underlain by flat lying 
interbedded rock strata of Upper Cretaceous shale (Mancos) and associated sandstones 
(Tres Hcrmanos and Jackpilc). Soils are predominantly shallow sandy loam to sandy 
clay loam on the mesas and slopes, and alluvial fine-grained deep soils in the valleys 
(DOll, 1986). Approximately 3.1 million cubic yards of topsoil materials (mostly 
crushed Tres Hermanos Sandstone) were stockpiled on the mine site and were used as 
topsoil during revegetation. In addition, a borrow area for topsoil of 44 acres was also 
utilized as needed. The revegetation project involved the filling of three open pits using 
protore (sub-grade ore) stockpiles, substrate materials from mine waste rock dumps, and 
covering with topsoil stockpiles. 

Reclamation and revegetation techniques were first tested by the Anaconda Mining 
Company (AMC) starting in 1976, and continued on 11 additional waste piles in 1977, 
1979, and 1980-1981 (Weston, 1991). The techniques AMC tested included topsoiling 
procedures based on soils analysis, seed mixtures, fertilization, and straw mUlching. The 
results of the soil surveys on mine reclaimed waste dumps, stockpiled soils, and various 
locations within the mine site showed that all of the soil samples can be considered 
suitable plant growth media (Weston 1991). Soils from a few areas may have problems 
with permeability or salt content if uscd in isolation. 

There was no site activity from 1982 to 1989. Final reclamation of the entire mine site 
started in 1990, and was completed at the cnd of 1996. The work involving topsoiling 
startecl in 1991 on waste dumps, and was continued on slopes and in pit bottoms until 
1995. 
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3.0 SOILS M.ONITORING AND ANALYSIS 

Monitoring fcn- soils was specified in Table 1-5 in the EIS as onee prior to seeding. The 
proposed soils monitoring program is presented in Table 3-1. The ROD specified that the 
waste dumps with Jackpile Sandstone would be covered with 3 feet of overburden 
(generally Mancos Shale), and 18 inches of topsoil. Protore (Jackpile Sandstone, JPSS) 
used as backfill in pit areas would be covered with 3 feet of overburden, and 2 fect of 
Tres Hermanos Sandstone or alluvial material. 

Overview of Soil Reports - Several documents present soil sampling results, and 
recommendations for use and need for monitoring before and after final reclamation. The 
Jacobs Environmental Monitoring Plan was designed to meet the specifics of the ROD 
and was, in fact, the approved plan that superceded the EIS table of recommendations. 
The Jacobs Environmental Monitoring Plan called for annual monitoring of salt in the pit 
bottoms for ten years, which would meet the requirements of the ROD; however, this 
monitoring was apparently not performed. The Soils and Vegetation Evaluation (Weston 
1991) completed before reclamation started, indicates that no further soils testing should 
be required. The reports by Munk and Boden (Munk and Boden, 1996, 1997), which 
reported results of soils monitored after reclamation was complete, described soil profiles 
and characteristics in the pit bottoms, and provided discussion on potential for plant 
uptake from soils. There are no reports or records of soil being tested beyond the Mllnk 
and Boden reports of 1997. 

There were three types of soils testing discussed ill documents associated with the 
Jackpile Reclamation: 

I) testing for suitability for' topsoil that could support revegetation goals, 
2) testing for salt buildup that could reach concentrations toxic to plants and 
3) testing of heavy metals and radiological compounds. 

Table 3-1 
Soils Testing Requirements Comparison 

r"""~=~~:~"-""_"l!~i~~~~~~~hi~:QL~a~~~~I~tl;~~~~~t't~~I ---'~"~:;:~"~=~=_. __ 
.[QL~'ll t 13 ui l!lllR 

, 

II 

Slllllpling 
I Points 

i 

<n , NP Pit: 2 east, 2 west S1' I.) LQLJ.illlNilSuitabjlill' 
Pit: 2 east, 2 west Landmark/Weston (1991) collected 

::3 Jackpile: 4 locations Half the 38 samples fi'om 26 locations in the 
One grid per () 

,oj t;:.-: locations in each pit will be in pit arcas. 
50 acres on r-_ 

C/J ~ areas where ponciing occurs after 
each waste 

dump and pit 
bottom 

@ g. large precipitation events and 
a 5 half on well-drained areas. 

.) No Salinity Sampling 

Sample collected from 3 to 9 .) For Potential for Plant Uptake 
inches below surface. Sampling Munk & Boden (1997) collected 12 
points marked with 3 foot steel samples 
posts. 
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Onc;;rior toj'- A-r-1I1-Ua-II)~----"----- ~-j-~~-l~-~r----' 
Seeding 

lJ(natllral), -.-
_____ .__ _ ____ .2.) Once ;j' 

RA-226, I 1.) pH, EC, saturation %, Ca, Mg, 
Th-230, Na, SAil" soil characteristics 

I Parameters EC of saturated paste extract 
Se, Va, As, 2.) As, ClI, Mo, Pb, Se, Zn, Va, Pb-

I 

I
', Cd, Mo, Pb, 210, Po-210, Ra-226 
: Zn 

~I D t' Once ~~'ior to J3egin alier baCk~;llI1g an;-- -~» cN)ncc
D
- ---] 

, ura 1011 d' . r J ° -'- ,ot one 
See 1I1g contlnue 101 yeats 3) Once ' 

'=~~"""".-""'-- -~=.""-----,~=,.==, •. -~<." ... """"==.,,,. - -=----~= ~==~-~--==---==-~.,.,.,,,..,,,...==~"=) 

3,1 Topsoil 

The Jacobs Monitoring Report discusses soil testing to determine suitability for top 
dressing which was part of the reclamation operations and included in the 
construction speeiflcations. It was not a part of the Long Term Post Closure 
Monitoring Program discussed in ROD Item 10. There are several repolts which 
contain data on soils for suitability for top dressing, 

a.) Landmark/Weston (199]) 

In 1991, personnel from Weston collected and analyzed 38 soil samples from 26 
locations in the South Paguate, North Paguate, and Jackpilc areas. The soils 
sampled were analyzed for pH, EC, saturation percent, calcium, magnesium, 
sodium, sodium adsorption ratio, sand, silt, clay, and texture. These parameters 
were measured to determine the suitability of the soil to serve as top dressing over 
the Mancos Shale, and support growth of native species. 

The results of the soil monitoring by Weston personnel (Landmark 
Reclamation/Weston, "Jackpi/e Reclamation Project, Pueblo of Laguna, New 
Mexico, Soils and Vegetation Evaluation for Final Reclamation ", Final, April 
1991.) showed moderate soil parameters within normal ranges. Soils were 
moderately alkaline with a pH rangc of 7.3 to 8.2, low conductivity of 0.35 to 
3.77 (with one sample to 5.37), ancllow sodium adsorption ratio (SAR) ranging 
ii'om 0.11 to 1.13 (three samples were higher to 5.07), and textures from loam to 
sandy clay loam. Concerns raised by this study were the potential for high 
sodium content and low permeability soils. However, most soils had low clay 
content allowing salts to be leached. Other concerns were for high permeability 
with low water holding capacity; however, topsoiling materials wcre mixed and 
placed over shale, which compensates for high permeability. There were some 
areas showing potential revegetation problems that could not be attributed to soil 
conditions alone. The conclusion of this soils study was that the topsoiling 
material tested could support successful revegetation, and no further soils testing 
was necessary. 
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b.) Munk and Boden (] 996, 19972 

The report on interim reclamation by Munk and Boden (1996) presented a table of 
soil characteristics for the cover materials in the pit bottoms from 6-foot deep pits. 
The parameters recorded were material dcpths, color, texture, percent fragments, 
effervescence, and rooting depths. 

There is information in the abbreviated soils descriptions in the reports by Munk 
and Boden (1996, 1997) on soil depths and characteristics in three pit bottoms. 
One purpose of the soil investigation was to evaluate the general characteristics. 
Depths of topdressing ranged ii'om 18 to 60 inches with an average depth of 30 
inches; depths of shale ranged from 7 to 36 inches with an average of 21 inches. 
Textures were medium and varied from sandy loam to silty clay. The pH 
measured in this study ranged from 7.7 to 8.2, and EC ranged ii-om 0.93 to 11.2. 
Soluble calcium was typically high ii'om sulfate solid phases. The dark Mancos 
Shale layer is medium to fine texture with clay contents up to 45%. This shale 
was a mixed substrate with pH ranges from 3.5 to 7.8, and also had a high level of 
soluble calcium. The acid forming potential of the shak is limited as indicated by 
Acid Base Account evaluation. 

c.) Miscellaneous Field Data Sheets 

Field data sheets measuring shale and topsoil cover of waste dumps during 1991 
and 1993 showed topsoil depths averaging 18 to 20 inches, and shale cover from 
12 to 14 inches. No information was available on pit bottoms from these data 
sheets. 

Suitability of topsoil dressing material was adequately measured prior to the start of 
reclamation. The soils were found to be suitable for revegetation, and further 
testing should not be required. This soils evaluation mel the requirements of the 
ROD for monitoring soils once prior to seeding. The parameters measured were 
different from that specified by the EIS; however, the parameters measured 
identifled the soils as suitable for plant growth. 

The results of the soils monitoring showed varying depths of topsoil and 
overburden cover on the waste dumps and pit bottoms. There were two periods of 
measuring soil cover depths; 1) during construction on waste piles, and 2) post 
reclamation in the pit bottoms. The cover depths were adequate to provide growth 
media for plant growth and revegetation. Topdressing materials averaged 30 inches 
and shale overburden 21 inches for a total cover depth of 51 inches (4.25 feet). The 
ROD specified 3 feet of overburden, and 2 feet of topsoil fe)l' a total of 5 feet. The 
difference of 0.75 feet can be attributed to settling and compaction after soils were 
placed. 

._----._-- -----
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Conclusion 

Overall, soils used for revegetation on the mine site were suitable for plant growth, 
and presented no problems for vigorous and productive vegetation communities, 
The reports on soils evaluation showed that the soil parameters were within normal 
ranges for local and native soils, Appropriate topsoil source areas were found and 
appropriate depths were laid down, 

3.2 Salt Buildup 

The ROD required salinity monitoring in the pits, The Jacobs Monitoring Plan 
directed the soils in the pits be monitored for salt buildup since a survey of 
drainages blocked by waste dumps showed the build-up of salts to levels toxic to 
plants in areas adjacent to the blockage, There were no data found regarding 
monitoring for salt in soils, No salinity in soils was monitored, 

Conclusion 

The ROD requirement to monitor salt buildup for impact to vegctation has not been mct. 
Although visual inspection during reclamation and post reclamation docs not indicate the 
presence of salinity induced stress in revegetated areas) a one time sampling and analysis of 
soils in areas adjacent blockages is recoillmended to verify this conclusion, 

3.3 Radiologkals and Hea"" Metals in Soils 

The ElS Table 1-5 presents radiological and heavy metal parameters to be tested in 
soils from the dumps and pit bottoms, to assess potential for plant uptake. There 
was a one-time sampling of soils for chemical and radiological analyses, In 
September/October 1996 (Mullk and Boden, 1997) 12 locations in the pit bottoms 
were sampled for soil parameters and characteristics after reclamation was 
complete, primarily for determining plant uptake of heavy metals and radionuclides, 
They sampled the topdressing (Tres Hermanos Sandstonc 'I'D), Mancos Shale (MS), 
and Jackpile Sandstone uraniu111 protore (JPSS) layers, The constituents measured 
included arsenic (As), copper (eu), molybdenum (Mo), lead (Pb), selenium (Se), 
zinc (Zn), vanadium (V); and the radionuclides lead-210 e1opb), polonium-210 
(2lOPO), and radium-226 e 26Ra), 

The Munk and Boden (1997) reports that samples were taken at 12 locations within 
the pits for some radiological and heavy metals compounds, The reported results of 
soils monitored after reclamation was complete, provided discussion on the 
potential for plant uptake from soils, Their analysis of the soil topdressing, shale 
cover material, and protore in the pit bottoms indicated that the heavy metals, 
arsenic, copper, lead, molybdenum, and zinc occurred at typical levels for natural 
soils. They concluded that additional measurements of arsenic, copper, lead, 
molybdenum, and zinc were not warranted in the pit bottoms, However, the heavy 

---------------_ .•.. _- .. ----.-.---.----•..• 
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metals, selenium and vanadium, and the radionuclides, radium-226, lead-210, and 
poloniul11-210, occurred at elevated levels in the Jaekpile Sandstone protore. These 
metals and radionuclides have the potential for redistribution to the soil surface by 
vegetation, and should be monitored. 

Conclusion 

Because of the construction of barrier covers over the protore in the areas that had 
elevated metals and radionuclide, concentrations, those areas should be of no 
concern. The ROD requirement for monitoring was met for soil testing. 

4.0 Plant Uptake Monitoring and Analysis 

The E1S recommended several reclamation and revegetation activities that were intend cd 
to rcduced the potential for vegetation uptake of metals and radionuclides or prevent 
graZll1g. The activities included: 

1. Moving stockpiled protore (Jackpile Sandstone) into the pits and covering with 
overburden (Mancos Shale) and topsoil Cfrcs I-Iermanos Sandstone) before 
seeding for revegetation. 

2. Covering exposed surfaces of Jackpile Sandstone on waste dumps with 
overburdcn and topsoil. 

3. Clearing and moving contaminated materials ii·om facilities, roads, rail spur, 
and disturbed sites; and topsoiling all disturbed sites (old roads, etc.) beton, 
revegetation, 

4. Stabilizing slopes of waste dumps and pit highwalls. 
5. Fencing pit bottoms (to prevent access of domestic cattle and human entry). 

There was no site activity from 1982 to 1989. Final reclamation of the entire mine site 
started in 1990, and was completed at the end of 1996. Monitoring for vegetation uptake 
startcd with soils investigation in 1996 and continued with vegetation monitoring until 
2006. 

Requirements of the ROD and FIS, conccrning monitoring for heavy metals and 
radionuclides uptake, were specified in Table 1-5 in the EIS. Table 4-1 presents the 
proposed and actual monitoring for vegetation uptake. 
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Table 4-1 
Comparison of Monitoring Hequircmrnts fOI' Radionuclidc and 

Heavy Metal Uptake Into Vegetation Comparison 

[~~'". ·-·····1 .. ~:~~~~~!HJ_~~I~==.~~~~~~·~Ja~~;f~:;::;~I;~ll:~I~j~ __ ... ~~a;l 
Transects on selected l 

Sampling reclaimed waste One location per dump p't B 
d d 11 . . 1 ISS c I ottoms I I Points umps an a pit wJt 1, on aliter surface I 

r-- bottoms --J 
F A 11 '11 2001,2003, I 

~I_ 'rcquency . nnua y "nnua y 2005,2006 I 

II u(n:tura1), R;~;;;, Item 12: Edible Fraction for As, cu,j)i,-:-'l 
1'1' 1'0·210, Th-230, So, EIS Table 1·5, Ra·226, 1'0·210, Mpob' S2e1'OVp' Zn, I 
'1',' ammeters V, As, Cl', Cd, Mo, minimum 10 )·ears - ,0- I Pb-210, Se, Va, As, Mo, 210 

I Pb, Zn ;~:~oe~:::~ Pb~?', Zn __ ~::1i§ __ ! --_._._._"- Commence one year aftcr 

rcsccdin o for a minimum 

I
, I b 

A minimunl of 10 of 10 years following 
i Duration ycals followl!lg reclamation Inclease 

~_~~_=_=~.~~~~~.~~Clal11a[i~~ ~"_~~~_~~~_~~~.~~:~ll~~::1~~~j~5~lS. ___ ~.~~~J 
Overview of Uptake Rep()rt~ Two documents in addition to the ROD and EIS dealt 
with the proposed vegctation uptake monitoring program after final reclamation. 

The Jacobs Environmcntal Monitoring Report reports that early data sets showed 
that "vegetation on the disturbed areas is nol accumulating heavy metals or 
radiol1uclides in concentrations that are toxic 10 livestock", but that it would be 
prudent to monitor to see if uptake changed with time. The monitoring plan 
proposed by Jacobs Engineering (Jacobs 1989) suggested annual monitoring begin 
one year after seeding and continue for 10 years. Thorium·230 was not included in 
the monitoring plan due to a low uptake factor, and Uranium (total) was also not 
included because of low plant uptake and a low conversion factor for the ingestion 
pathway. Instead, Polonium·21 0 was considered to ha\'e a greater potential human 
exposure pathway through ingestion, and was included in the monitoring that was 
implemented. 

b.) MiscelJaneous Data Sets 

There were four years (2001, 2003, 2005, and 2006) in which vegetation was 
clipped and analyzed for heavy metals and radionuclides. The following metal and 
radionuelides were analyzed during these time periods: 

------
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1. June 2001, May 2003 and June 2005: heavy metals - As, Cu, Mo, Pb, Se, V, 
and Zn; radionuclides _ 226Ra, 2IOpO, and 210Pb. 
2. September 2006: heavy metals - As, Cu, Mo, Pb, Se, V, and Zn; and 
radionuclides were analyzed. 

The results of the vegetation uptake monitoring are presented in Table 4-2. The 
results presented arc the range of values, number of non-detects or negative values, 
and the average value for each time period. The following sllmmarizes the values 
for each llletal and radionuclide. 

The following presents a discussion of these data sets. 

METALS 
6rslOnie: The average concentrations were low at 0.2 to 0.4 mg/Kg, with lllany non­
detects. One maximum concentration at 5.0 mg/Kg was recorded, but no discernable 
trend was observed during the 5-year monitoring period 
~Q12PS:[: This metal was detected in all vegetation samples at low average concentrations 
of 2.4 to 2.9 mg/K.g. There was one value of 7.6 mg/Kg, but there was no increase or 
trends noted during the sampling periods. 
Lead: The average concentrations were low at 0.1 to 0.4 l11g/Kg, with many non-detects. 
There was one value at 4.0 mg/Kg, but no trends were notcd. 
Molybdelll.l1l}: The average concentrations were low at 0.2 to 0.5 mg/Kg, with many non­
detects. There was one value at 3.7 mg/Kg, but no trends were noted. 
S.!'Lenium: The concentrations varied hom 0 to a maximum value of 42.9 mg/Kg. The 
concentrations measured in 2006 had increased in average value in the 2006 samples to 
6.4 mg/Kg due to uptake by a perennial shrub (four-wing saltbush). 
Vanildium: The concentrations were low averaging O.G to 1.5 mg/Kg with many non­
detects 
ZirlQ: The concentrations were consistent in all plants sampled varying ii'om 3 to 47 
mg/Kg. Average values were 14 (0 20 mg/Kg, with no trends in the years sampled. 

Measured uptake concentrations of metals into vegetation were either below, or within, 
normal ranges for all heavy metals analyzed. As discussed by Munk and Boden (1997), 
the potential for uptake by most plants is minimal given the soil properties in the pit 
bottoms. This was confirmed by the four growing seasons (2001 to 2006) of vegetation 
sampled and analyzed for heavy metals (see Table 5-1, and discussion of concentrations 
in plant species sampled). There was some concern by Munk and Boden (1997) that 
selenium and vanadium may accumulate on the surhlce and be translocated from the 
Jackpile Sandstone backfilled and covered in the pit bottoms. However, there was no 
increasing trend of these two) mctals measured in the vegetation eleven years after 
revegetation was complete. 

The concentration in one shrub (four-wing saltbush) analyzed for selenium was within a 
normal high range, and may indicate (hat this shrub species is a secondary accumulator. 
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This species is a member of the goosefoot family, and is not generally grazed by 
domestic livestock when other more palatable grass species are available. 

Domestic livestock can graze the grass/shrub vegetation in the pit bottoms without toxic 
effects from heavy metals. Selenium was the only metal found to have the potential for 
sub-acute toxicity in one sample in one shrub spccics that is generally not browsed by 
livestock. It is recommended that heavy metals monitoring should not be required in the 
future based on the sample results to date. 

RADIONUCLIDES 

Lead-210: The concentrations measured in vegetation were consistently low at Jess than 
I pCi/g (range 0 to 1.1) with some non-detects, and averaging 0.07 to 0.50 pCi/g. There 
was no increasing or decreasing trend in uptakes measun,d 
I'210niill.1l:211): The concentrations measured in vegetation were also consistently low at 
less than 0.4 pCi/g (range 0 to 1.16) with some non-detects, and averaging 0.05 to 0.28 
pCi/g. There was a slight increase in uptakes measured in 2006 (1.16 pCi/g) due to 
values in perennial shrubs (four-wing saltbush), and one grass sample. 
Radium-2f2: The concentrations measured in vegetation \Vere generally low at less than 
I pCi/g (range 0.002 to 2.1) with some non-detects, and averaging 0.17 to 0.72 pCi/g. 
There was no increasing or decreasing trend in uptakes measured 

The concentration levels of radionuclides in the plallt samples analyzed were uniformly 
low with no increasing trends in levels over the iClUr periods vegetation was sampled. 
The concentration levels arc well below values that are considered toxic to domestic 
livestock or wildlife; therefore, sampling of radionuclides should not be required in the 
fi.lture. 

Table 4-2 
Summary of Results of the Heavy Metal and Radionuclidc Vegetation Uptake 

Monitoring for the Jackpilc Reclamation l'ro.jcct. 
Results are in mg/Kg (ppm) for metals, and pCi/g (picoclirics per gram) for radiolluclides. 
~'ND - non-detects or minus values 

nuclides 
""l'b 0.1-1.9 () 

-
£1 Po 0-0.5 5 

~:~~a 0-0.5 5 
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